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IS 

CORN 

ALL 

YOU’RE 

PACKING? 

tn  tests  indicative  of  plant  environments,  Tsunami 
consistently  provides  a  2  to  3  log  reduction  in  aerobic 
plate  counts  when  compared  to  chlorine  dioxide 
performance.  Test  results  available  upon  request. 


TsunamP 


Chio 


For  years,  the  only  approved  products  for 
cleaning  fruits  and  vegetables  were  chlorine-based 
additives.  Now  there’s  Tsunami,”  a  specially  formu¬ 
lated  additive  for  flume  and  wash  water  systems 
proven  to  out-perform  chlorine-based  agents. 

With  Tsunami,  you  can  be  confident  you're  doing  all 
you  can  to  control  microbial  activity  on  the  fruits 
and  vegetables  processed  in  your  plant  Tsunami 
also  promotes  a  safer  working  environment  as  its 
complete  water  solubility  eliminates  potential 
off— gassing  in  heavily  soiled  systems. 

Food  safety  continues  to  be  critically  important 
to  fruit  and  vegetable  processors.  Whether  you’re 
in  the  further  processed,  fresh-cut  or  post-harvest 
business,Tsunami  provides  a  more  effective,  safer 
solution.  Switch  to  Tsunami,  the  proven  performer 
in  microbial  control. 

To  find  out  more  about  whatTsunami  can  do  for 
you,  call  1-800-793-0248. 


"Tsunami  has  definitely  made 
an  improvement  in  our  micro¬ 
bial  counts.  Compared  with 
chlorine  dioxide,  we  have  not 
only  found  Tsunami  to  have  a 
higher  microbial  kill,  but  it  is 
also  much  safer  than  mixing 
three  chemicals  on-site  to  pro¬ 
duce  chlorine  dioxide.  We  also 
have  better  control  of  how 
much  chemical  we  use  and  it’s 
a  much  simpler  process  for  the 
employees  to  work  with." 

Quality  Assurance  Manager 
Western  Vegetable  Processing  Plant 
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Ketch-Ali 


Ketch-All®,  the  industry  standard  for 
multiple  catch  mousetraps,  is  the  only  way 
to  go  in  pest  management.  Check  these 
super  new  benefits  —  sure-setting  to  more 
sanitary  pest  disposal! 

•  With  Sure-Set,  Ketch-All  sets  right  the 
first  time,  every  time.  Sure-Set  equalizes 
trap  sensitivity  at  all  tension  levels  and 
totally  eliminates  ovenwinding. 

•  Total  see-thru  lids  mean  quick  trap 
monitoring.  No  time  wasted  pulling  back 
trap  lids  to  check  your  catch.  See-thru 
lid  is  available  at  no  additional  cost  with 
new  Ketch-All  purchases. 

•  Stick-All®  Glue  Traps  provide  insect 
monitoring,  sanitary  handling  and  pest 
removal.  These  optional  traps  hold  not 
only  pests  —  but  droppings,  hairs,  and 
potentially  airborne  particles  — 
controlling  operator  exposure  to  disease. 

With  Ketch-All,  you’re  set  for  superior 
performance.  Contact  your  local  pest 
control  distributor  today  or  call  toll-free 
1-800-247-5062. 


Lilhfi  f  FRE 

Daily 

with  PETROL-GEL 


Hm  MmI  nnlt»y  lubricant,  Pabvl-Gsl  Is  tastclass  and  odor¬ 
less.  Raeoinnmidad  oms:  Stainless  Stool  Wshras,  Im  Croam 
Froeiora,  HomooMitor  Pistons,  Soldo  owl  Slldo  Modwa- 
Istns,  Cortrlfoow  Pomos,  ContImHws  Frooms,  Sokols  and 
Seals,  and  “0  RIihis.  The  U.S.  Oepartwont  of  Agricoltoro 
has  aoproved  the  ini^lents  or  component  pails  of  materials 


CIP  LUBE 


Developed  specifically  to  meet  the  demand  for  a 
lubricant  for  use  with  stationary  or  in-place 
cleaning.  Washes  off  easily— no  dismantling  of 
tubing,  valves,  gaskets  and  seals.  CIP  Lube  is 
used  by  most  of  the  nation's  leading  dairies. 

Write  for  FREE  Trial  Tube 

McGlaughlin 
Oil  Co. 

3750  E.  Livingston  Ave. 

L  Columbus,  Ohio  43227 
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KNESS  MFG.  CO.,  INC. 

Hwy.  5  South  RO.  Box  70 
Albia,  Iowa  52531-0070  U.S.A. 
515-932-7846  FAX  51 5-932-2456 
http://www.kness.com 
e-mail:  dwight@kness.com 
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,  because 
Airity  is 
Critical. 


Copesan  Pest  Management 


The  success  of  your  business 
ultimately  depends  on  the  purity 
of  your  product.  The  food  industry, 
more  than  any  other,  requires  a 
knowledgeable  and  technical 
approach  to  pest  management  that 
is  based  on  sound  science  and 
uncompromising  quahty. 

That’s  why  Copesan  has  developed 
Signature  Care7  a  partnership  in  pest 
management  designed  specifically  for 
the  food  industry. 

Copesan  offers  service  and 
mans^ement  personnel  trained  and 
certified  specifically  in  food  industry 
pest  management,  as  well  as  over 
100  degreed  technical  experts.  Our 
extensive  network  of  service  locations 
provides  quick  response  to  your 
needs.  And,  Signature  Care'”  is 
backed  by  strong,  written  Standards 
of  Performance  and  Guarantee. 

For  more  information  on  Signature 
Care™  and  how  Copesan  can  help  you 
with  pest  manj^ement  that  meets  your 
critical  requirements, 
call  1-800-267-3726, 


Nationwide  Pest  Management 


3490  N.  127th  St., Brookfield,  Wl  53005 
TEL:  414-783-6261  FAX:  414-783-6267 

1 -800-copes  AN 
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Food  safety  means  more  than  just  clean 
hands.  To  serve  safely,  you  need  the 
recognized  industry  standard  for  food  safety 
training.  You  need  SERVSAFE.  SERVSAFE's 
complete  system  trains  both  managers 
and  employees  how  to  guard  against 
foodborne  illness.  With  SERVSAFE,  you  can 
serve  safer,  hands  down.  Call  the  Educational 
Foundation  to  get  started. 


National  Re&taurant  Association 


THE  EDUCATIONAL  FOUNDATION 


1-800-765-2122  „ 

http:  //www.restaurant.org 
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Dearborn 

Dearborn,  Michigan 
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"  ITie  mission  of  lAMFHS  is  to  provide  food  safety  professionals 
worldwide  with  a  forum  to  exchange  information  on  protecting 
the  food  supply.” 


634  Dairy,  Food  ond  Environmental  Sonitotion  -  OCTOBER  1 998 


DFE5  EDITORIAL  BOARD 


GARY  ACUFF . 

JULIE  A.  ALBRECHT . 

JEAN  ALLEN . 

KEVIN  ANDERSON . 

HAROLD  BENGSCH . 

THOMAS  G.  BOUFFORD . 

BOB  BRADLEY . 

CHRISTINE  BRUHN . 

JOHN  BRUHN . 

LLOYD  BULLERMAN . 

DONNA  CHRISTENSEN . 

WARREN  S.  CLARK . 

WILLIAM  W.  COLEMAN . 

JANET  E.  COLLINS . 

PETE  COOK . 

NELSON  COX . 

CARL  CUSTER . 

JIM  DICKSON . 

ANN  DRAUGHON . 

RUTH  FUQUA . 

JILLGEBLER . 

THOMAS  M.  GILMORE . 

B.  A.  GLATZ . 

DAVID  GOMBAS . 

DAVID  HENNING . 

CHARLOHE  HINZ . 

JOHN  HOLAH . 

JILL  HOLLINGSWORTH . 

JIM  HUSS . 

ELIZABETH  JOHNSON . 

SUSAN  KLEIN . 

SHERRI  L  KOCHEVAR . 

DOUG  LORTON . 

PAUL  MARTIN . 

LYNN  MCMULLEN . 

JOHN  MIDDLETON . 

CATHERINE  NEHLES-CUHER 

CHRIS  NEWCOMER . 

DEBBYNEWSLOW . 

FRED  PARRISH . 

DARYL  PAULSON . 

DAVID  PEPER . 

CHARLES  PRICE . 

MICHAEL  PULLEN . 

K.  T.  RAJKOWSKI . 

LAWRENCE  A.  ROTH . 

ROBERT  SANDERS . 

RONALD  H.  SCHMIDT . 

JOE  SEBRANK . 

DAVE  SMITH . 

PETE  SNYDER . 

JOHN  SOFOS . 

LEO  TIMMS . 

P.  C.  VASAVADA . 

E.  R.  VEDAMUTHU . 


. College  Station,  TX 

. Lincoln,  NE 

. Toronto,  Ontario,  CAN 

. Ames,  lA 

. Springfield,  MO 

. St.  Paul,  MN 

. Madison,  Wl 

. Davis,  CA 

. Davis,  CA 

. Lincoln,  NE 

. Calgary,  Alberta,  CAN 

. Chicago,  IL 

. Fargo,  ND 

. Arlington,  VA 

. Mt.  Airy,  MD 

. Athens,  GA 

. Washington,  D.C. 

. Ames,  lA 

. Knoxville,  TN 

. Mt.  Juliet,  TN 

. Yorrom,  Victoria,  AU 

. McLean,  VA 

. Ames,  lA 

. Arlington  Heights,  IL 

. Brookings,  SD 

. Leroy,  NY 

. Gloucestershire,  U.K. 

. Washington,  D.C. 

. Ames,  lA 

. Columbia,  SC 

. Des  Moines,  lA 

. Garden  City,  KS 

. Fulton,  KY 

. Chicago,  IL 

. Edmonton,  Alberta,  CAN 

Monukou  City,  Auckland,  N.Z. 

. Cloy  Center,  NE 

. Cincinnati,  OH 

. Orlando,  FL 

. Ames,  lA 

. Bozeman,  MT 

. Sioux  City,  lA 

. Lombard,  IL 

. . White  Bear  Lake,  MN 

. Wyndmoor,  PA 

. Edmonton,  Alberta,  CAN 

. Pensacola,  FL 

. Gainesville,  FL 

. Ames,  lA 

. Nepean,  Ontario,  CAN 

. St.  Paul,  MN 

. Ft.  Collins,  CO 

. Ames,  lA 

. River  Falls,  Wl 

. Rochester,  MN 


OCTOBER  1 998  -  Doiry,  Food  and  Environmental  Sonitotion  635 


SustainingMembers 


3-A  Symbol  Council,  3020  Bluff 
Road,  Columbia,  SC  29209-3302; 
803.783.9258 

3M  Microbiology  Products,  3M 
Center,  Bldg.  275,  St.  Paul,  MN  55 1 44- 
1000;  612.733.9558 

ABC  Research,  3437  S.W.  24th  Ave¬ 
nue,  Gainesville,  FL  32607;  352.372. 
0436 

Advanced  Instruments,  Inc.,  Two 
Technology  Way,  Norwood,  MA 
02062;  781.320.9000 

Applied  Research  Institute, 
3N  Simm  Lane,  P.O.  Box  810,  New¬ 
town,  CT  06470-1942;  888.324.79(X) 

ASI  Food  Safety  Consultants,  Inc,, 
7625  Page  Blvd.,  St.  Louis,  MO  631 33; 
800.477.0778 

Audits  International,  1899  Second 
St.,  Highland  Park,  IL  60035-3113; 
847.433.0900 

Becton  Dickinson  Microbiology 
Systems,  Inc,,  7  Loveton  Circle,  Sparks, 
MD  21152-9212;  4l0.584.8959 

Bentley  Instruments,  Inc,,  4004 
Peavey  Road,  Chaska,  MN  55318; 
612.448.7600 

BioControl  Systems,  Inc,,  12822 
SE  32nd  St.,  Bellevue,  WA  98005; 
425.603.1123 

Biolog,  Inc.,  3938  Trust  Way,  Hay¬ 
ward,  CA  94545;  510.785.2585 

bioMerieux  Vitek,  Inc.,  595  Anglum 
Road,  Hazelwood,  MO  63042-2320; 
800.638.4835 

Capitol  Vial,  Inc.,  4525  E.  Skyline, 
Suite  105,  Tucson,  AZ  85718-1600; 
602.529.0788 

Celsis,  Inc.,  1801  Maple  Ave.,  Birl 
Bldg.,  Evanston,  IL  60201;  800. 
222.8260 


Charm  Sciences,  Inc.,  36  Franklin 
Street,  Malden,  MA  02148;  781.322. 
1523 

Cogent  Technologies  Ltd.,  11140 
Luschek  Dr.,  Cincinnati,  OH  45241; 
513.469.6800 

Copesan  Services,  Inc.,  3490  N. 
127th  St.,  Brookfield,  WI  53005; 
800.267.3726 

DQCI  Services,  Inc.,  5205  Quincy 
Street,  Mounds  View,  MN  55112- 
1400;  612.785.0484 

DARDEN  Restaurants,  P.O.  Box 
593330,  Orlando,  FL  32859-3330; 
407.245.5330 

Darigold,  Inc.,  635  Elliott  Ave.  W., 
P.O.  Box  79007,  W.  Seattle,  WA 
981 19;  206.286.6772 

Dean  Foods,  P.O.  Box  7005,  Rock¬ 
ford,  IL  61101-7005;  815.962.0647 

Decagon  Devices,  950  N.E.  Nelson 
Court,  P.O.  Box  835,  Pullman,  WA 
99163;  509.332.2756 

DiverseyLever  DuBois,  255  E.  Fifth 
St. ,  Suite  1 200,  Cincinnati,  OH  45202- 
4799;  513.762.6794 

DonLevy  &  Associates,  Inc.,  1551 
E.  89th  Ave.,  Merrillville,  IN  46410;  ' 
219.736.0472 

Dynal,  Inc.,  5  Delaware  Drive,  Lake 
Success,  NY  11042;  516.326.3270 

Ecolab,  Inc.,  370  Wabasha  St.  N.,  St. 
Paul,  MN  55102;  612.293.2364 

Educational  Foundation  of  the 
National  Restaurant  Assn.,  250  S. 
Wacker  Drive,  Suite  1400,  Chicago, 

IL  60606-3834;  800.765.2122 

Electrol  Specialties  Company,  44 1 
Clark  St.,  South  Beloit,  IL  61080; 
815.389.2291 


Evergreen  Packaging,  Division  of 
International  Paper,  2400  6th  Street, 
S.W.,  Cedar  Rapids,  lA  52406; 
319.3993236 

F  &  H  Food  Equipment  Co.,  P.O. 
Box  3985,  Springfield,  MO  65808; 
417.881.6114 

Foss  North  America,  Inc.,  7682 
Executive  Dr.,  Eden  Prairie,  MN 
55344-3677;  612.974.9892 

FRM  Chem,  Inc.,  P.O.  Box  207, 
Washington,  MO  63090;  314.583. 
4360 

Gardex  Chemicals  Ltd.,  7  Meridian 
Road,  Etobicoke,  ON  M9W  4Z6; 
800.563.4273 

GENE-TRAK  Systems,  94  South 
Street,  Hopkinton,  MA  01748;  508. 
435.7400 

Gist-brocades  International  B.V., 

N89  W 14475  Patrita  Dr.,  Menomo¬ 
nee  Falls,  WI  53051;  414.255.7955 

Glo  Germ  Company,  1 50  E.  Center 
St.,  Moab,  LIT  84532-2430;  800.842. 
6622 

Great  Western  Chemical  Co.,  1717 
E.  Fargo,  Nampa,  ID  83687;  208.466. 
8437 

Hardy  Diagnostics,  1 430  W.  McCoy 
Ln.,  Santa  Maria,  CA  93455;  805.346. 
2766 

IBA,  Inc.,  27  Providence  Road,  P.O. 
Box  31,  Millbury,  MA  01527;  508. 
865.6911 

IDEXX  Laboratories,  Inc.,  One 
Idexx  Drive,  Westbrook,  ME  04092; 
207.856.0300 
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International  BioProducts,  Inc., 

14780  N.E.  95th  Street,  Redmond, 
WA  98052;  206.883. 1349 

International  Dairy  Foods  Asso¬ 
ciation,  1250  H  Street  N.W.,  Suite 
9(K),  Washington,  D.C.  20005;  202. 
737.4332 

J.  J.  Keller  &  Associates,  3003 
W.  Breezewood  Lane,  Neenah,  WI 
54957-0368;  920.720.7625 

KenAg  Inc.,  101  E.  7th  Street, 
Ashland,  OH  44805;  800.338.7953 

Land  O’  Lakes,  Inc. ,  P .  O .  Box  64 1 0 1 , 
St.  Paul,  MN  55 1644)089;  6 1 2.48 1 . 2870 

Malthus  Diagnostics,  Inc.,  35888 
(Center  Ridge  Road,  North  Ridgeville, 
OH  44039;  2l6.327.2585 

Maryland  &  Virginia  Milk  Produc¬ 
ers  Cooperative  Assn.,  Inc.,  1985 
Isaac  Newton  Square,  West,  Reston, 
VA  20190-5094;  703.742.6800 

Medallion  Labs,  9000  Plymouth 
Ave.,  Minneapolis,  MN  55427;  612. 
540.4453 

Microbac  Laboratories,  4580 
McKnight  Road,  Pitt.sburgh,  PA  1 5237; 
412.931.5851 

Michelson  Laboratories,  Inc.,  6280 
Chalet  Drive,  Commerce,  CA  90040; 
562.928.0553 

NSF  International,  3475  Plymouth 
Road,  Ann  Arbor,  MI  48105;  313  769. 
5523 

NASCO  International,  901  Janesville 
Avenue,  Fort  Atkinson,  WI  53538;  414. 
563.2446 

The  National  Food  Laboratory, 
6363  Clark  Ave.,  Dublin,  CA  94568; 
510.551.4231 


National  Food  Processors  Asso¬ 
ciation,  1350  I  Street  N.W.,  Suite 
300,  Washington,  D.C.  20005-3305; 
202.639.5985 

Nelson-Jameson,  Inc.,  2400 
E.  Fifth  Street,  P.O.  Box  647,  Marsh¬ 
field,  WI  54449-0647;  715.387.1 151 

Neogen  Corporation,  620  Lesher 
Place,  Lansing,  MI  48912;  517. 
372.9200 

NESTLE  USA,  Inc.,  800  N.  Brand 
Blvd.,  Glendale,  CA  91203;  818. 
549.5799 

New  Horizons  Diagnostics,  9110 
Red  Branch  Road,  Columbia,  MD 
21045;  410.992.9357 

Norton  Performance  Plastics 
Corp.,  P.O.  Box  3660,  Akron,  OH 
44309-3660;  2 16.798.9240 

Oi^anon  Teknika  Corp.,  1(X)  Akzo 
Avenue,  Durham,  NC  277 1 2;  9 1 9.620. 
2000 

Oxoid,  Inc.,  217  Colonnade  Road, 
Nepean,  Ontario,  Canada  K2E  ■^K3; 
800.567.8378 

PE  Applied  Biosystems,  850  Lincoln 
Centre  Dr.,  Bldg.  400,  Foster  City,  CA 
94404;  650.638.5413 

Penn  State  University,  University 
Creamery’,  12  Borland  Laboratory, 
University  Park,  PA  16802;  814.865. 
7535 

PRISM  Integrated  Sanitation  Man¬ 
agement,  8300  Executive  Center 
Drive,  Miami,  EL  33166-4680;  305.592. 
6312 

Qualicon,  A  DuPont  Subsidiary, 
P.O.  Box 80357,  WUmington,  DE 19880- 
0357;  302.695.2262 

R-Tech,  P.O.  Box  1 16,  Minneapolis, 
MN  55440-01 16;  800.328.968' 


Raven  Biological  Labs,  8607  Park 
Drive,  Omaha,  NE  68127;  402.593. 
0781 

REMEL,  Inc.,  12076  Santa  Fe  Dr., 
Lenexa.  KS 662 1 5-3594;  800.255.6730 

Rochester  Midland  Corp.,  333 
Hollenbeck  St.,  Rochester,  NY  1 462 1 ; 
'16.336.2360 

Ross  Laboratories,  3300  Stelzer 
Road,  Columbus,  OH  432 19;  6 14.624. 
3785 

Seiberling  Associates,  Inc.,  94 
North  Higli  Street,  Suite  350,  Dublin, 
OH  43017-1100;  614.764.5854 

Silliker  Laboratories  Group,  Inc., 
900  Maple  Road,  Homewood,  IL 
60430;  '08.95'^.'8'8 

Sparta  Brush  Co.,  Inc.,  P.O.  Box 
317,  Sparta.  WT  54656;  608.269.2151 

Tri-Dim  Filter  Corp.,  999  Raymond 
St.,  Elgin,  IL  60120;  847.695.i600 

U.S.  Filter,  lOTeclinoIogy  Dr., Lowell, 
.MA  01851;  508.934.9349 

Universal  Sanitizers  &  Supplies, 
Inc.,  P.O.  Box  50305,  Knox\’ille,  TN 
3‘’950;  423.584.1936 

Vulcan  Chemical  Technologies, 
Inc.,  1902  (Channel  Drive,  West  Sac¬ 
ramento,  CA  95691;  916.375. 0167 

Warren  Analytical  Laboratory,  650 
O’  St. ,  P.O.  Box  G,  Greeley,  CO  80632- 
0305;  800.945.6669 

Weber  Scientific.  2732  Kuser  Road, 
Hamilton,  NJ  08691-9430;  609.584. 
76^7 

West  Agro,  Inc.,  11100  North  Con¬ 
gress  Avenue,  Kansas  Caty,  MO  64153; 
816.891.1528 

Zep  Manufacturing  Co.,  1310  Sea¬ 
board  Industrial  Blvd.,  Atlanta,  GA 
30318;  404.352.1680 
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By  ROBERT  E.  BRACKETT 
lAMFES  President 


“Don’t  be  shy, 
BECOME 
INVOLVED!” 


VIEWS 


FROM  YOUR  PRESIDENT 


Last  month  I  wrote  about  the 
need  for  growth  in  lAMFES.  In  that 
column,  I  stressed  the  necessity  for 
growth  of  both  attendance  at  the 
Annual  Meeting  as  well  as  in 
Membership.  I  also  predicted  that 
the  1998  lAMFES  Annual  Meeting 
in  Nashville  would  be  a  resounding 
success.  I  am  happy  to  report  not 
only  was  the  Annual  Meeting  a 
success,  but  it  was  a  huge  success 
that  exceeded  our  optimistic 
expectations  in  several  ways.  First, 
our  attendance  of  1,152  smashed 
our  previous  record  of  1 ,029. 
Secondly,  the  Annual  Meeting  also 
resulted  in  168  new  lAMFES 
Members.  This  is  great  news,  but 
there  is  more  to  our  success  than 
these  statistics. 

Although  the  increase  in 
attendees  and  new  members  is 
noteworthy,  a  less  obvious  measure 
of  success  was  increased  participa¬ 
tion  in  our  Committees  and  Profes¬ 
sional  Development  Groups 
(PDGs).  It  is  the  Ck)mmittees  and 
PDGs  that  are  the  lifeblood  of  our 
Association.  They  carve  out  the 
topics  for  the  following  year’s 
program,  debate  policy  for  our 
journals  and  the  Association,  and 
serve  as  a  repository  for  expertise 
in  food  safety  and  sanitation. 
Moreover,  they  have  been  the 
traditional  training  grounds  for  new 
leadership  in  the  Association. 
Without  strong  Cx)mmittees  and 
PDGs,  lAMFES  would  be  nothing 
more  than  a  subscription  list  for  the 
Journal  of  Food  Protection  and 
Dairy,  Food  and  Environmental 
Sanitation.  If  you  have  not  previ¬ 
ously  been  involved  in  Committees 
and  PDGs,  perhaps  now  is  the  time 


for  you  to  begin  thinking  about 
doing  so. 

It  may  seem  odd  that  I  choose 
to  wTite  about  Committees  and 
PDCis  after  a  meeting  in  which 
participation  in  these  groups 
actually  increased.  However,  it  was 
comments  and  questions  from 
attendees  who  were  NOT  involved 
in  Committees  and  PDGs  that 
prompted  my  addressing  this  issue. 

I  want  to  provide  an  open  response 
to  their  comments  and  questions 
while  the  Annual  Meeting  is  still 
a  fresh  memory.  I  want  to  stimulate 
even  greater  participation  in  next 
year’s  Meeting. 

There  are  several  primary 
reasons  for  Members  not  becoming 
involved  with  Committees  and 
PDGs.  One  reason  is  that  they 
simply  don’t  understand  exactly 
what  the  various  Committees  and 
PDGs  are,  how  they  differ,  how 
they  function,  and  the  responsibili¬ 
ties  of  members  and  participants. 

A  thorough  explanation  of  these 
questions  is  beyond  the  scope  of 
this  column  and  will  be  addressed 
in  detail  in  future  DFES  articles. 
However,  a  second  and  more 
common  reason  why  some  lAMFES 
Members  do  not  become  involved 
in  Cx)mmittees  and  PDGs  is  that 
they  have  the  mistaken  impression 
they  are  not  “allowed”  to  attend  the 
Committee  or  PDG  meetings.  This 
couldn’t  be  further  from  the  truth 
because  lAMFES  maintains  an 
“open  door”  policy  on  participation 
and  involvement  in  all  Committee 
and  PDG  meetings. 

Some  Committees,  such  as  the 
Standing  or  Special  (Committees, 
are  appointed  or  approved  by  your 
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Executive  Board  for  a  specific 
purpose.  Members  are  appointed 
based  on  their  interest,  experience, 
and  willingness  to  serve.  Although 
actual  membership  or  representa¬ 
tion  on  these  Committees  is  limited 
to  appointees.  Committee  meetings 
are  completely  open  and  any 
lAMFES  Member  is  welcome  to 
attend  and  contribute  as  non-voting 
guests  if  they  choose. 

In  contrast  to  (Committees, 
PDCis  are  “special  interest”  groups 
whose  specific  goals  or  purposes 
are  dictated  by  the  wishes  of  the 
PD(i  members.  The  good  news  is 
that  membership  is  completely 


open  to  any  lAMFES  Member.  In 
other  words,  one  need  only  attend 
and  participate  to  be  a  member. 
Individuals  are  encouraged  to 
become  members  of  any  and  all 
PDGs  in  which  they  believe  they 
can  contribute  or  derive  benefit. 
The  only  constraint  to  membership 
is  time!  lAMFES  provides  so  many- 
interesting  and  stimulating  PDGs 
that  members  sometimes  have 
difficulty  making  choices  as  to 
which  PDG  meeting  to  attend. 
Moreover,  the  lAMFES  staff  and 
Executive  Board  are  working  to 
solve  scheduling  conflicts  that 
would  help  minimize  this  difficulty. 


So,  if  you  have  been  holding 
back  from  becoming  involved  in 
Committees  and  PDCis  because  you 
felt  you  didn’t  “belong.”  hold  back 
no  longer.  1  want  to  reemphasize 
what  I’ve  already  stated.  All 
lAMFES  sponsored  meetings  are 
completely  open  to  everyone  who 
wishes  to  attend.  lAMFES  needs 
your  ideas,  your  talent,  your  energy 
and  your  involvement.  If  you  are 
interested  in  serving  on  specific 
committees,  share  your  interest 
with  committee  chairs  and  any 
Executive  Board  member.  Get 
involved  and  make  lAMFES  the  best 
Association  it  can  be! 


The  Nelson-Jameson  Buyers  Guide 
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*  Over  8000  products-including  sanitation, 
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User-friendly  descriptions  and  images 


For  your  FREE  copy  caW  the  experts  at 


800.826.8302 

FAX  800.472.0840 
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Commentary 


FROM  THE  EXECUTIVE  DIRECTOR 


By  DAVID  W.  THARP 
lAMFES  Executive  Director 


“Through  your 
efforts,  the 
Foundation  Fund 
is  much  stronger” 


Ask  and  you  shall  receive.  That 
sounds  like  an  easy  concept,  but 
does  it  really  ring  true?  Well,  in  the 
case  of  the  Foundation’s  1st  Silent 
Auction,  it  is  very  true.  In  the  July 
President’s  column.  Gale  Prince 
encouraged  industry.  Affiliates 
and  all  lAMFES  Members  to  bring 
items  to  the  Annual  Meeting  to  be 
“auctioned”  as  a  fundraiser  for  the 
Foundation.  We  are  pleased  to 
report  that  we  had  over  40  items 
donated  and  excellent  participation 
from  attendees  at  the  Meeting.  The 
Foundation  raised  over  $2,000  from 
the  donated  items  and  this  will  help 
push  the  fundraising  towards  the 
goal  of  $100,000  in  the  year  2000! 

As  a  direct  result  of  the  Silent 
Auction,  the  Foundation  received 
a  $500  contribution.  This  was  in 
addition  to  the  $2,000  from  Auc¬ 


tion  items.  That  is  the  second  time 
in  recent  history  we  received  a 
sizeable  contribution.  May  1  take 
a  moment  to  plead  with  you?  Please, 
please  consider  sending  your 
contribution  tcj  the  lAMFES  Found¬ 
ation.  The  Foundation  provides 
much  needed  services  to  lAMFES 
Members  and  helps  to  raise  the 
awareness  of  our  Association. 

Your  contribution,  no  matter  what 
size,  will  ensure  the  continued 
efforts  of  the  lAMFES  Foundation. 
You  may  include  a  contribution 
with  your  Membership  renewal,  or 
send  a  separate  check  to  our  office. 
We  need  your  help  to  reach 
SI  00, ()()()! 

That  being  said,  let  me  thank 
those  of  you  w  ho  have  helped  the 
Foundation  over  the  years.  So  far 
this  year,  we  received  more  than 
$3,000  in  contributions  from 
Members.  Terrific!  When  1  look 
back  three  years  ago,  we  received 
very  little  in  direct  Member  contri¬ 
butions  to  the  Foundation.  Through 
the  vision  of  Harry  Haverland  and 
with  the  assistance  of  Board 
Members,  Foundation  Fund  Mem¬ 
bers  and  the  lAMFES  staff,  we  have 
helped  the  Foundation  Fund  grow 
by  leaps  and  bounds.  Thanks  to 
those  of  you  who  have  helped. 
Through  your  efforts,  the  Founda¬ 
tion  Fund  is  much  stronger  than 
just  a  few  years  ago.  You  can  be 
proud  of  the  results  of  your  work. 

If  you  are  not  aware  of  the 
projects  the  Foundation  supports, 
let  me  help  you  learn.  Fhe  Founda¬ 
tion  supports  100%  of  the  expense 
related  to  our  Lending  Library  of 
training  and  educational  video¬ 
tapes.  There  are  over  75  titles  on 
our  Lending  Library  listing  and  we 
have  more  than  300  tapes  available 
for  Member  use,  free  of  charge! 
Also  supported  by  the  Foundation 


Fund  are  travel  funds  for  our 
speakers’  presentations  at  the 
Annual  Meeting.  This  program 
is  used  where  an  urgent  need  is 
demonstrated  and  is  monitored 
by  our  Program  Committee  and 
Executive  Board.  Also  at  the  Annual 
Meeting,  our  Ivan  Parkin  Lecturer 
is  supported  by  the  Foundation  and 
we  have  been  fortunate  to  attract 
many  well-known  leaders  in  the 
arena  of  food  safety  and  protection. 
The  Foundation’s  support  of  this 
Opening  Lecture  adds  a  profes¬ 
sional  touch  to  our  Annual  Meeting. 

Other  programs  supported  by 
the  Foundation  Fund  include  the 
Developing  Scientist  Competition 
for  food  science  students,  shipment 
of  excess  Journals  to  developing 
countries,  and  support  of  the 
Crumbine  Award,  which  is  presented 
to  a  local  health  unit,  demonstrat¬ 
ing  excellence  in  food  protection. 

I  hope  that  this  helps  you 
become  more  aware  of  the  lAMFES 
Foundation  and  its  activities.  The 
Foundation  truly  helps  the  A.ssoc- 
iation  carry  out  the  mission  of 
“Providing  food  safety  professionals 
worldwide  with  a  forum  to 
exchange  information  on  protecting 
the  food  supply.”  Again,  I  encour¬ 
age  you  to  make  a  contribution  to 
the  Foundation  in  whatever  amount 
is  comfortable  for  you.  Your 
contribution  will  be  put  to  good 
use,  I  assure  you! 

In  conclusion,  we  want  to 
thank  each  of  the  sponsors  who 
contributed  items  to  the  Founda¬ 
tion  Fund  Silent  Auction.  Thanks 
also  to  everyone  who  participated 
in  the  bidding  process  and  to  the 
highest  bidder  for  each  item.  We 
hope  that  you  enjoyed  the  Auction 
and  we  look  forward  to  next  year 
for  an  even  larger  selection  of 
unique  items! 
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lAMFES  FOUNDATION  FUND 
SILENT  AUCTION  RESULTS 


ITEM  SPONSOR  HIGHEST  BIDDER 


1999  Annual  Meeting  Registration 

LAMFES 

Albert  Espinoza 

1 999  Annual  Meeting  Registration 

LAMFES 

Dave  Henning 

33  lb  Hickory  Smoked  Country  Ham 

Tennessee  Affiliate 

John  Bruhn 

85th  Annual  Meeting  Logo  Glass  Mug 

Qualicon 

Henry  Atherton 

85th  Annual  Meeting  Logo  Glass  Mug 

Qualicon 

Henry  Atherton 

Afghan 

Alice  Haverland 

Dennis  Westhoff 

Celebrate  Tennessee  Cookbook 

Ruth  Fuqua 

Janell  Percy 

Citizens  Watch 

California  Affiliate 

Gary  Sherlaw 

Country  Ham  Gift  (Certificate 

Kentucky  Affiliate 

Henry  Atherton 

Darden  Restaurant  Gift  (Certificate 

Darden  Restaurants 

Dennis  Westhoff 

Darden  Restaurant  Gift  Certificate 

Darden  Restaurants 

Wilbur  Feagan 

Food  Processing  Pest  Management 
Training  Video 

Copesan 

Carter  Elbon 

HACXCP  Video 

Alberta  Affiliate 

Grace  Steine 

HAC(CP  Video 

Alberta  Affiliate 

(Ole  Dosland 

lAMFES  Logo  Shirt 

lAMFES 

Beth  easier 

lAMFFCS  Logo  Shirt 

lAMEES 

Donna  Christensen 

Imported  Cigars 

U.S.  Tobacco 

Mark  Pratt 

Imported  (Cigars 

U.S.  Tobacco 

Chuck  Papa 

Italian  Lithographs 

John  Lupien 

Bert  Bartleson 
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Attachment  of  Aerontonas 
hydrophila  to  Stainless  Steel 

Surfaces 


M.  Farid  A.  Bal'a,  It  D.  Jamilah,  and  Douglas  L.  Marshall* 


SUMMARY 

This  study  evaluated  the  ability  of  Aeromonas 
hydrophila  to  attach  to  and  form  biofilms  on  stainless 
steel  surfaces  at  different  temperatures  and  incubation 
times.  Following  a  3  min  exposure,  >1.  hydrophila  adhered 
to  stainless  steel  surfaces  and  was  not  removed  by  a  10  s 
vortex  wash  regardless  of  temperature .  Biof  11m  complexity 
and  extracellular  material  increased  at  28°C  as  incubation 
time  was  extended.  At  4°C  no  complex  structure  was 
observed.  A.  hydrophila  failed  to  attach  to  stainless  steel 
at  42°C.  Scanning  electron  microscopy  provided 
information  on  structure  and  morphology  of  cells  but  was 
not  appropriate  for  cell  quantitation.  Glass  bead  removal 
of  attached  cells  was  rapid  and  quantitative  but  provided 
no  information  on  biofilm  structure .  Biofilm  cell  population 
on  stainless  steel  chips  reached  10'^  CFU/chip  following 
8  days  incubation  at  28°C.  Results  show  that 
A.  hydrophila  can  easily  attach  to  and  colonize  stainless 
steel  surfaces,  which  may  impact  food  quality  and  safety 
should  control  measures  fail. 


INTRODUCTION 

Bacteria  present  in  aquatic  envi¬ 
ronments  adhere  to  various  types  of 
biotic  or  abiotic  surfaces.  Bacterial 
attachments  range  from  simple 
reversible  adherences  to  elaborate 
bindings  involving  extracellular 
anchoring  structures  (3,  7,  26). 


Biofilms  are  of  concern  in  the  food 
processing  environment  because 
microorganisms  may  adhere  to  and 
proliferate  on  poorly  cleaned  and 
sanitized  food  processing  surfaces 
(13)-  During  processing,  cells  may 
dislodge  from  biofilm  surfaces  ( 19) 
and  contribute  to  product  contami¬ 
nation,  which  may  shorten  product 


shelf-life  and  increase  the  potential 
of  transmitting  foodborne  diseases 
(4,  9). 

Biofilm  formation  has  been  studied 
on  many  types  of  materials,  including: 
glass,  rubber,  polypropylene,  stainless 
steel  (17,  18,  25,  32,  36)  and  many 
plastics  (13)-  Such  studies  have  led 
to  a  better  understanding  of:  (1)  dif¬ 
ferences  that  exist  between  plank¬ 
tonic  and  sessile  bacterial  cells  (27), 
(2)  factors  influencing  attachment  of 
bacterial  cells  to  different  surfaces 
(12,  17, 31 ),  (3)  differences  between 
organisms  (34),  and  (4)  effects  of 
nutrient  and  environmental  condi¬ 
tions  on  biofilm  formation  (22). 

A.  hydrophila  is  recognized  as 
an  opportunistic  pathogen  for  immu¬ 
nocompetent  as  well  as  immuno¬ 
compromised  individuals  ( 16).  In 
humans,  this  bacterium  is  known  to 
adhere  to  and  invade  intestinal  cells, 
producing  in  the  process  enterotox- 
ins  and  cytotoxins  (33)-  A.  hydro¬ 
phila  also  has  been  established  as  a 
pathogen  of  cold  blooded  animals 
such  as  amphibians  and  fish  (11,  14). 
Important  sources  of  A.  hydrophila 
in  human  infections  include  contami¬ 
nated  water,  fcKxLs,  and  nosocomial  or 
hospital-acquired  infections  (29). 
Diseases  caused  by  this  organism 
include  septicemia  (21),  fresh  water 
wound  infection  ( 14,  15),  skin  infec¬ 
tion  (14),  gastroenteritis  (1,  2,  35) 
corneal  ulcer  ( 10),  acute  and  chronic 
diarrhea  (20),  and  pneumonia  (29). 
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Because  we  have  previously  iso¬ 
lated  A.  hydrophilci  on  catfish  pro¬ 
cessing  plant  equipment  (8),  the  goal 
of  the  present  study  was  to  evaluate 
the  ability  of  selected /I.  hydrophilci 
strains  to  establish  biofilms  on  stain¬ 
less  steel  under  various  incubation 
durations  and  temperatures. 

MATERIALS  AND  METHODS 

Stainless  steel  chip  preparation 

Stainless  steel  chips  (hard  cold 
rolled  SAE  1010  steel,  Rockwell  B-90 
No.  2  finish,  Small  Parts  Inc.  Miami 
Lakes,  FL)  were  cut  into  1  x  1  cm 
squares  and  ultrasonically  cleaned  in 
2%  enzymatic  detergent  solution 
(Terg-A-Zime,  Alconox,  Inc.  New 
York,  NY)  for  15  min.  Cleaning  was 
done  by  immersing  100  chips  in  200 
ml  of  cleaning  solution  inside  a  soni- 
cator  for  1 5  min  (Banson,  Smith  Line 
Co.,  Shelton,  NC).  Chips  were  then 
removed,  rinsed  six  times  with  5(K)  ml 
deionized  water  in  a  1000  ml  beaker, 
dried  on  tissue  paper,  and  sterilized 
at  121°C  for  15  min  before  use. 

Culture  preparation 

Two  strains  of  A.  hydrophila 
were  used  in  this  study:  a  clinical 
strain  (K  144)  obtained  from  Dr. 
Samuel  A.  Palumbo  (Eastern  Regional 
Research  ('.enter,  II. S.  Department  of 
Agriculture,  Philadelphia,  PA)  and  a 
catfish  plant  environmental  strain 
(Env)  isolated  by  us  in  a  previous 
study  ( 8).  Stock  cultures  were  main¬ 
tained  on  tryptic  soy  agar  (TSA;  Difco 
Laboratories,  Detroit,  MI).  Slants 
were  held  at  4°C  and  subcultured 
monthly.  Prior  to  use,  strains  were 
grown  in  tryptic  soy  broth  (TSB; 
Difco)  for  24  h  at  28°C.  Working 
cultures  were  obtained  by  diluting 
overnight  cultures  1:10,000  in  TSB, 
from  which  1  ml  was  transferred  to 
9  ml  TSB  to  obtain  approximately  10' 
CFlJ/ml. 

Preparation  of  attached  cells 

Individual  chips  were  added 
to  test  tubes  (16  x  150  mm;  Pyrex, 
Corning  Classware,  Corning,  NY) 
containing  10' CFlI/ml  bacteria  in  10 


ml  TSB.  In  a  preliminary  experiment, 
submerged  chips  were  incubated  for 
3  and  15  min  at  22°C.  In  additional 
experiments,  chips  were  incubated 
at  A.  hydrophilla  growth  minima 
(4°C),  optima  (28°C),  and  maxima 
(42°C)  temperatures  for  4,  8,  12,  24, 
and  72  h.  At  designated  times,  chips 
were  aseptically  removed  from  cul¬ 
ture  tubes,  placed  in  10  ml  of  0.1  M 
phosphate  buffered  saline  (PBS;  pH 
7.2)  and  mixed  with  a  vortex  mixer 
(Thermolyne,  Dubuque,  I  A)  for  10  s. 
The  vortexed  chip  was  held  with 
a  sterile  forceps  and  washed  with 
50  ml  of  sterile  PBS,  which  was  grad¬ 
ually  poured  over  the  chip  surfaces. 

Electron  microscopy 

Sample  preparation  for  scanning 
electron  microscopy  (SEM)  involved 
overnight  fixation  of  chips  in  2.5% 
glutaraldehyde  —  0.1  M  potassium 
phosphate  buffer  solution  (pH  7.2  at 
4°C)  followed  by  three  1 5-min  rinses, 
with  5  ml  buffer  at  20°C  used  per 
rinse.  Chips  were  dehydrated  in  a 
series  of  5  ml  graded  ethanol  concen¬ 
trations  (35,  50,  70,  and  95%)  for  10 
min  at  each  grade.  Dehydration  was 
completed  with  three  1 5-min  rinses 
in  5  ml  100%  ethanol.  Chips  were 
then  immersed  in  5  ml  hexa- 
methyldisilazane,  which  was  changed 
twice  at  10  min  intervals.  Chips  were 
attached  to  specimen  stubs  with 
double  sided  tape  and  sputter  coated 
with  a  layer  of  gold/palladium  under 
vacuum  evaporation  for  3  min. 
Samples  were  viewed  on  a  JEOL  SEM 
(Joel,  Japan)  at  20  kV. 

The  numbers  of  bacterial  cells  on 
chips  were  estimated  by  counting  ten 
randomly  chosen  fields  at  a  magnifi¬ 
cation  of  3200  X.  Coordinates  of  fields 
were  computer  generated  using  a  ran¬ 
dom  number  generator  written  in 
Quick  Basic  (Microsoft  ('orporation, 
Bothell,  WA).  By  scaling  1  pm  over 
the  length  and  width  of  the  viewing 
screen,  it  was  found  that  each  field 
of  view  at  3200  x  magnification  cov¬ 
ered  an  area  of  972  pm’.  Accordingly, 
the  number  of  cells  counted  in  the 
ten  randomly  chosen  fields  were  ex¬ 
trapolated  to  the  total  area  of  the  chip 
(10"  pm-)  using  the  following  equa¬ 
tion. 


Tx  A^ 

N - 

10  A, 

N  =  Total  number  of  cells  per 

chip 

T  =  Total  number  of  cells  in  10 

fields 

k  =  Total  chip  area  (10"  pm^ 

A  =  Viewing  field  area  (972  pm-*) 

Viable  count  by  cell  removal 

Attached  cells  on  chips  were  re¬ 
moved  by  full-speed  vortexing  of 
chips  with  0.5  g  sterilized  micro¬ 
scopic  glass  beads  (0. 1  mm;  Biospec 
Products,  Inc.,  Bartlesville,  OK)  in  10 
ml  PBS  for  45  s  (15,  24,  27).  Cell 
enumeration  was  done  by  plating 
1  ml  of  diluted  wash  PBS  on  aerobic 
plate  count  petrifilm  (3M,  St.  Paul, 
MN)  using  sterile  0.1%  peptone 
water  as  diluent.  Plates  were  incubated 
at  28°C  for  2  days  prior  to  colony 
counting.  Generation  times  of  study 
strains  on  chips  were  determined 
over  time  intervals  during  which 
growth  was  exponential  (26). 

Statistical  analysis 

To  study  the  rate  of  attachment, 
a  split-split  plot  design  was  used. 
Analysis  of  variance  (A NOVA)  was 
done  using  mean  log„,CRl/chip  micro¬ 
bial  population  data  at  a  confidence 
interval  /’<0.05  using  the  Statistical 
Analysis  System  (SAS  Institute,  Inc., 
Cary,  NC).  Mean  values  of  three  rep¬ 
licate  experiments  were  compared 
using  the  least  significant  difference 
procedure. 

RESULTS  AND  DISCUSSION 

SEM  analysis 

SEM  analysis  of  stainless  steel 
chips  exposed  for  short  durations  (3 
and  15  min)  to  stationary  phase  cul¬ 
tures  (10'  CFlI/ml)  of  ,4.  hydrophila 
revealed  that  attachment  occurred 
following  short  exposure  times  (Fig. 
1).  Observed  attachment  was  ran¬ 
domly  dispersed  and  “irreversible”  in 
that  the  adopted  washing  protocol 
did  not  dislodge  these  cells.  Control 
chips  dipped  in  sterile  TSB  revealed 
no  cells  on  chip  surfaces  (result  not 
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Figure  1 .  A.  bydrophila  strain  Env  (a)  and  K  1 44  (b)  attached  after  3  min  exposure  to  stainless 
steel  chips  at  22°C. 


Figure  2.  A.  bydrophila  strains  Env  (a)  and  K  1 44  (b)  attached  after  1  5  min  exposure  to  stainless 
steel  chips  at  22°C.  Extracellular  materials  were  produced  (see  arrow). 


shown);  however,  erevices  and 
grooves  of  varying  depth  and  texture 
were  observed  on  all  chips  used  in 
this  study  .  Cell  attachment  occurred 
in  a  random  fashion  that  was  inde¬ 
pendent  of  surface  crevices  (Fig.  1). 
This  finding  was  reported  earlier  for 
Listeria  monocytogenes  by  Mafu  et 
al.  (25). 

Hiat/l.  hyctrophila  could  strongly 
and  rapidly  attach  to  stainless  steel 
surfaces  after  short  exposure  is  of 
importance  to  food  processing 
facilities  at  which  seafoods  and 
aquaculture  products  naturally  har¬ 
boring  A.  hydrophila  are  processed 
( /,  5,  8,  23 )■  Rapid  attachment  is  an 
early  stage  of  establishing  a  micro¬ 
niche  for  the  bacterium  to  potentially 
proliferate  on  surfaces.  Although  no 
relationship  was  observed  between 
attachment  and  surface  texture  of 
stainless  steel,  surface  roughness 
would  render  cleaning  and  sanitation 
more  difficult,  because  organisms 
might  be  imbedded  in  crevices. 

Initial  rapid  attachment  of  A.  hy¬ 
drophila  to  stainless  steel  surfaces 
under  present  study  conditions  may 
be  attributed  to  several  factors, 
including  Van  der  Waals  forces,  surface 
charge,  ionic  strength,  and  surface 
tension  (22).  Early  involvement  of 
extracellular  material  in  anchoring 
A.  hydrophila  cells  cannot  be  over¬ 
looked.  Close  examination  of  short 
exposure  micrographs  revealed  that 
extracellular  attachment  structures 
were  observed  on  preparations  that 
underwent  exposures  as  short  as 
15  min  (Fig.  2).  Costerton  and 
Lappin-Scott  (6)  suggested  that 
bacteria  become  attached  to  surfaces 
via  cellular  appendages  such  as  pili 
and  exopolysaccharides.  That  extra¬ 
cellular  structures  were  observed 
after  short  exposures  suggests  that 
A.  hydrophila  surface  associations 
are  important  precursor  events  in 
biofilm  development. 

In  the  present  experimental 
design,  attachment  occurred  under 
favorable  nutrient  conditions  without 
surface  conditioning,  which  is 
absorption  of  macromolecules  onto 
surfaces  before  bacterial  attachment 
(3).  Some  investigators  suggest  that 
attachment  occurs  when  nutrient 
supply  is  adequate,  while  others  sug- 
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gest  that  attachment  occurs  predomi¬ 
nantly  when  cells  are  starved  ( 19). 
It  would  be  interesting  in  future 
studies  to  evaluate  attachment  of 
A.  hydrophila  to  surfaces  under 
conditions  of  starvation  and  surface 
conditioning. 


Extended  incubation  at  28°C 
affected  the  spatial  arrangement  and 
structure  of  attached  cells.  At  8  days, 
occasionally  complex  multi-layer 
structures  were  observed  (Fig.  3b 
and  4b)  at  28°C  while  they  were  not 
found  at  incubation  periods  of  72  h 


or  shorter  (Fig.  5).  No  multilayer 
structures  were  observed  on  chips 
incubated  at  4°C  for  8  days  (Fig.  3a 
and  4a).  Characklis  and  Marshall  (i) 
explained  previously  that  biofilms 
were  not  uniform  in  time  and  space. 
Biofilms  can  consist  of  less  than  a 
monolayer  of  cells  or  can  be  as  thick 
as  300  to  400  mm  (3).  Another  no¬ 
table  difference  that  could  be  de¬ 
tected  at  long  incubation  time  (8 
days)  was  that  more  extracellular 
material  was  found  at  28°C  (Fig.  3c 
and  4c)  than  at  4°C  (3a  and  4a). 

At  42°C,  A.  hydrophila  cells  were 
not  found  on  chips,  irresjjective  of  the 
exposure  time  studied  Occasionally, 
a  few  (2  to  3)  cells  were  found  on 
the  whole  chip,  as  determined  by 
complete  microscopic  chip  surface 
scanning.  No  data  was  obtained  on 
A.  hydrophila  survival  at  42°C. 

At  optimal  growth  temperature 
(28°C),  extracellular  materials  and 
structure  complexity  of  A.  hydro¬ 
phila  biofilm  increased  as  incubation 
time  was  extended.  Results  suggested 
that  prolonged  exposure  on  food 
processing  surfaces  may  result  in 
formation  of  complex  multilayered 
structures.  Based  on  these  results, 
A.  hydrophila  should  be  considered 
a  biofilm-forming  bacterium  because 
it  attached,  produced  extracellular 
materials,  and  developed  multilayer 
structures  on  stainless  steel  chips  (3, 
6).  The  absence  of  complex  biofilms 
at  4°C  and  their  presence  at  28°C 
suggest  that  refrigeration  hindered 
complex  biofilm  formation. 

Cellular  morphology 

Attached  A.  hydrophila  cells 
appeared  rod-like  with  rounded  ends. 
iMeasurement  of  cell  size  at  22°C 
revealed  that  attached  K144  cells 
(length  2.6  gm  ±  0.4,  width  0.75  gm 
±  0.0)  were  slightly  longer  and  thin¬ 
ner  than  cells  of  the  Env  strain  Oength 
2.2  gm  ±  0.5,  width  1.0  gm  ±  0.0). 
Observed  morphology  of  A.  hydro¬ 
phila  was  in  agreement  with  earlier 
observations  (28,  30,  35).  Cells  in 
pairs  were  observed,  but  no  particu¬ 
lar  importance  of  this  morphology 
was  noted  compared  with  single 
cells.  Accordingly,  both  cell  types 
were  involved  in  early  attachment  to 
stainless  steel  surfaces. 
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Figure  4.  A.  hydrophila  strain  Env  attached  to  stainless  steel  chips  after  8  days  at  4°C  (a) 
and  at  28°C  (b)  and  (c).  Extracellular  materials  were  produced  (see  arrow). 


Extending  exposure  time  of 
stainless  steel  chips  to^.  hydrophila 
culture  at  different  incubation  tem¬ 
peratures  had  no  impact  on  observed 
cellular  morphology,  with  cells  main¬ 
taining  rod-like  shapes.  However,  dif¬ 
ferences  in  cell  size  were  observed. 
Cells  incubated  for  8  days  at  4°C  (Fig. 
3a  and  4a)  were  consistently  longer 
than  cells  incubated  at  28°C  (Fig.  3b 


and  4b).  This  cell  elongation  may  re¬ 
flect  stressed  cells  at  this  lower  incu¬ 
bation  temperature.  Attached  cells  of 
strain  K144  were  4.0  ±  0.76  (im  in 
length  and  0.73  ±0.1  jam  in  width, 
while  cells  of  strain  Env  were  3.7  ± 
0.6  pm  in  length  and  0.9  ±0.1  pm  in 
width  at  4°C.  At  28°C,  K144  cells 
were  1.8  ±0.5  pm  in  length  and  0.5  ± 
0.04  pm  in  width,  while  Env  cells 


were  1.9  ±  0.4  pm  in  length  and  0.75 
±  0.0  pm  in  width. 

Counting  with  SEM 

Attempts  to  enumerate  attached 
cells  using  SEM  were  labor  intensive 
and  expensive.  Several  obstacles 
were  encountered  that  called  into 
question  the  reliability  of  this 
approach.  Accuracy  of  cell  counts 
obtained  using  SEM  was  compromised 
by  several  factors.  Cell  attachment 
and  subsequent  biofilm  development 
was  not  uniformly  distributed  on 
stainless  steel  chips  (Fig.  6a).  High 
magnification  (3200  x)  was  required 
to  count  cells  reliably;  however,  the 
10  randomly  selected  sampling  areas 
represented  only  1:10,000  of  the 
total  area  of  a  chip,  which  may 
suggest  sampling  inadequacy.  Finally, 
at  lower  magnification,  counting  cells 
reliably  was  not  possible  due  to 
multiple  cell  layers  (Fig.  6b).  Never¬ 
theless,  SEM  analysis  was  a  valuable 
tool  in  studying  the  structure  of 
A.  hydrophila  attached  cells. 

Proliferation  of  attached  cells 

Enumeration  of  A.  hydrophila  on 
stainless  steel  chips  was  accomplished 
by  removing  attached  cells  with 
microscopic  glass  beads,  followed  by 
plate  counting  (25,  27).  Using  this 
approach,  population  development 
of  attached  cells  was  studied  at  4, 
28,  and  42°C.  No  cell  attachment 
occurred  at  42°C  (results  not  shown); 
therefore,  data  presentation  will  be 
limited  to  temperatures  of  4  and 
28°C. 

Stainless  steel  chips  exposed  for 
the  same  duration  to  the  same  inocu¬ 
lum  of  10^  CFU/ml  resulted  in  100 
fold  more  cells  adhering  (P<0.05)  at 
28°C  than  at  4°C  (Fig.  7).  The  num¬ 
ber  of  attached  cells  continued  to 
increase  significantly  (P<0.05)  during 
the  first  12  h  of  incubation  at  28°C, 
but  did  not  increase  thereafter 
(P>0.05)  for  up  to  72  h.  Krysinski 
et  al.  (24)  found  that  numbers  of 
Listeria  monocytogenes  attached 
on  stainless  steel  chips  did  not 
significantly  change  over  a  24  to  72  h 
period  at  25°C. 


646  Dairy,  Food  and  Environmental  Sanitation  -  OCTOBER  1998 


Figure  6.  A.  hydrophila  K  1 44  biofilm  cells  attached  to  stainless  steel  chips  after  8  days  at  28°C 
(a)  non  uniformity  of  cell  attachment,  (b)  multilayer  biofilm  cells. 


Rates  of  attached  cell  population 
increases  observed  on  chips  for  both 
strains  were  diphasic  (Fig.  7).  An 
initial  rapid  population  increase  (4 
to  12  h,  phase  1)  was  followed  by 
slower  development  (24  to  72  h, 
phase  2).  At  4°C,  the  doubling  time 
of  attached  A.  hydrophila  was  5.0  h 
in  phase  1  and  12.3  h  in  phase  2. 
At  28°C,  the  doubling  time  was  2.2  h 
in  phase  1  and  39.4  h  in  phase  2. 
The  observed  increase  in  generation 
time  during  the  latter  part  of  the 
incubation  period  may  be  attributed 
to  nutrient  depletion  by  planktonic 
cells  that  compete  with  biofilm  cells. 
The  shorter  generation  time  of  plank¬ 
tonic  cells  in  TSB  (1.0  h  at  28°C  and 
7.0  h  at  4°C)  supports  this  inter¬ 
pretation  (Fig.  8).  The  observed 
difference  in  numbers  of  attached 
cells  on  chips  at  the  two  study 
temperatures  could  be  attributed  to 
a  lower  cell  attachment  rate  at  the 
lower  incubation  temperature.  Also, 
the  shorter  generation  time  at  28°C 
could  increase  the  number  of  cells 
available  for  attachment  during  the 
4  h  incubation  time  prior  to  enum¬ 
eration.  It  was  difficult  to  attribute 
the  increase  in  cell  numbers  observed 
on  the  chips  during  incubation  as 
being  due  solely  to  cell  division  or  to 
continued  attachment  of  planktonic 
cells  to  the  chip  surface. 

The  test  system  utilized  in  this 
study  revealed  rapid  attachment  of 
A.  hydrophila  to  stainless  steel  chips, 
so  that  a  maximal  population  density 
of  approximately  10’  CFU/chip  was 
achieved  at  8  days  at  28°C,  with  both 
A.  hydrophila  test  strains  behaving 
similarly.  Krysinski  et  al.  (24)  found 
W Listeria  monocytogenes  percm- 
attached  on  stainless  steel  chips 
after  72  h  at  25°C. 


CONCLUSION 

In  conclusion,  A.  hydrophila  rap¬ 
idly  adhered  to  stainless  steel  surfaces 
and  had  the  potential  to  form 
biofilms.  At  optimal  growth  tempera¬ 
ture  (28°C),  extracellular  structures 
were  involved  in  the  formation  of 
complex  and  multilayered  biofilms. 
At  4°C,  complex  biofilms  were  not 
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Log  CFU/chip 


Figure  7.  A.  hydrophila  strains  K  1 44  and  Env  biofilm  cell  population  development  on  stainless 
steel  chips  in  tryptic  soy  broth  at  4  and  28°C. 


Figure  8.  A.  hydrophila  strains  K  1 44  and  Env  planktonic  population  development  in  tryptic  soy 
broth  at  4  and  28°C. 


formed  and  the  observed  attached 
cells  consisted  totally  of  single  cells. 
At  42°C,  A.  hydrophila  cells  failed  to 
adhere  to  stainless  steel  surfaces. 
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Predominant  Microflora  on 
Catfish  Processing 
Equipment 

Lori  N.  Cotton  and  Douglas  L.  Marshall* 

INTRODUCTION 

Consumption  of  aquacultured 
channel  catfish  Qctalurus punctatus) 
has  increased,  as  reflected  by 
consumer  demands  on  processing  and 
farming  operations  As  consump¬ 
tion  increases,  more  emphasis  will 
be  placed  on  quality  and  safety  of 
various  products  resulting  from 
catfish  processing.  Human  pathogens 
of  concern  in  aquacultured  foods 
include  Salmonella  spp.,  Edwardsiella 
tarda,  Clostridium  botulinum.  Listeria 
monocytogenes,  Aeromonas  hydro- 
phila,  and  Vibrio  spp.  (16). 

The  environment  can  influence 
resulting  microflora  of  fish  (16). 
Leung  et  al.  (11)  sampled  surfaces 
and  viscera  of  catfish  as  well  as 
water  and  sediment  from  ponds  for 
fecal  streptococci,  fecal  coliforms, 
Aeromonas  hydrophila,  and  Pseudo¬ 
monas  aeruginosa.  No  differences 
between  water,  sediment,  and  fish 
viscera  were  reported  for  fecal  strep¬ 
tococcal  and  conform  counts;  how¬ 
ever,  significantly  higher  counts  of 
aeromonads  and  pseudomonads  were 
recovered  from  visceral  samples  com¬ 
pared  with  water  and  sediment  (11). 
Based  on  a  study  characterizing  the 
microflora  of  aquacultured  striped 
bass,  Nedoluha  and  Westhoff  (12) 
concluded  that  the  surrounding  en¬ 
vironment  may  exert  a  greater 
influence  on  pond  microflora  than 
is  exerted  by  the  pond  environment 
on  fish  microflora. 


SUMMARY 

Eighty-eight  gram  negative  and  nine  gram  positive 
bacterial  isolates  from  swab  samples  of  equipment  surfaces 
taken  from  two  catfish  processing  plants  over  two 
replications  were  identified  with  the  Vitek  Identification 
System  and  commercially  available  rapid  biochemical 
kits.  Of  the  identified  gram  negative  isolates,  Aeromonas 
spp.  represented  37.5%,  Pseudomonas  spp.  represented 
37.5%,  and  enteric  species  (Family  Enterobacteriaceae) 
represented  18.2%.  Aeromonas  spp.  were  predominant 
in  samples  of  deheaders,  conveyors,  and  cutting  boards 
but  were  not  isolated  from  surfaces  of  automated  filleting 
machines.  Predominant  microflora  on  automated  filleting  ! 
machines  and  a  chill  tank  were  Pseudomonas  spp., 
followed  by  enteric  species.  Pseudomonas  spp.  were  i 
isolated  from  contact  surfaces  of  every  processing  unit 
operation  sampled  in  this  study.  Samples  taken  from  i 
conveyors  yielded  the  greatest  microbial  diversity.  Plants 
differed  in  terms  of  predominant  bacterial  types,  with 
identified  isolates  from  the  larger,  automated  plant  being 
mostly  pseudomonads  (47.6%),  whereas  56.5%  of  the  ' 
identified  gram  negative  isolates  from  the  smaller,  manually 
operated  plant  were  aeromonads.  These  differences  may 
be  related  to  the  difference  in  frequency  of  chlorination 
between  the  two  plants. 
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Bacteriological  surveys  of  catfish 
have  involved  processed  samples, 
such  as  fillets.  Andrews  et  al.  (1) 
sampled  335  fresh  and  342  frozen 
samples  of  catfish  collected  by  FDA 
inspectors  from  processors  in  the 
Southeastern  U.S.A.  Salmonella  spp. 
was  isolated  from  4.5%  of  fresh 
samples  and  1.5%  of  frozen  samples. 
E.  tarda  was  isolated  from  0.6%  of 
fresh  samples.  Catfish  harvested 
between  July  and  September  had 
higher  incidence  of  Salmonella 
spp.  than  those  harvested  between 
January  and  March,  indicating 
seasonal  variation  in  incidence. 
Shigella  spp.  and  Arizona  spp.  were 
not  detected.  Fernandes  et  al.  f  6J  also 
reported  seasonal  differences  in  num¬ 
bers  of  E.  coli  and  Staphylococcus 
aureus  from  aquacultured  channel 
catfish  fillets.  Hannah  and  McCaskey 
(1)  surveyed  60  retail  catfish  fillets 
from  5  markets  in  Alabama.  L  mono¬ 
cytogenes  was  isolated  from  5%  of 
fillets  and  Salmonella  spp.  from 
1.6%.  Escherichia  co/i  0157:H7  was 
not  detected. 

Surveys  of  processing  plant  en¬ 
vironments  can  help  identify  areas 
likely  to  contribute  to  cross-contami¬ 
nation  due  to  high  numbers  of 
surface-associated  spoilage  or  path¬ 
ogenic  microorganisms.  Nunez  (13) 
investigated  microbial  loads  on 
surfaces  at  different  points  in  catfish 
processing  plants  and  reported  that 
the  highest  aerobic,  psychrotrophic, 
and  total  coliform  counts  were  from 
evisceration  equipment.  Fernandes 
et  al.  (6)  reported  differences  in 
counts  of  E.  coli,  S.  aureus,  and  total 
aerobic,  psychrotrophic,  and  coliform 
bacteria  of  catfish  fillets  collected 
from  catfish  processing  plants  varying 
in  size  and  process  flow. 

The  objectives  of  the  present 
study  were  (1)  to  characterize  bacte¬ 
ria  isolated  from  surfaces  of  different 
processing  unit  operations  in  catfish 
plants,  (2)  to  identify  areas  likely 
to  harbor  bacterial  spoilers  or  path¬ 
ogens,  and  (3)  to  identify  the  pre¬ 
dominant  microflora  associated  with 
food  contact  surfaces  on  catfish  pro¬ 
cessing  equipment. 


MATERIALS  AND  METHODS 

Sampling  location 

Two  commercial  catfish  process¬ 
ing  plants  were  surveyed  twice.  The 
first  replication  was  conducted  dur¬ 
ing  late  winter  and  early  spring  and 
the  second  during  late  spring  and 
early  summer.  Plant  1  was  small  and 
manual,  whereas  Plant  2  was  large 
and  automated.  At  the  first  plant,  a 
total  of  20  samples  were  taken:  9  from 
the  deheader/evisceration  station,  7 
from  conveyors  following  eviscera¬ 
tion,  2  from  evisceration  tubes,  and 
2  from  cutting  boards  used  for  hand¬ 
trimming/filleting.  At  the  second 
plant,  19  samples  were  taken:  4  from 
the  deheader/evisceration  station,  6 
from  conveyors  downstream  from 
evisceration,  2  from  automated  fillet¬ 
ing  machines,  2  from  cutting  boards, 
and  5  from  the  inside  surface  of  a  chill 
tank. 

Isolation  of  bacteria 

Samples  were  obtained  by  swab¬ 
bing  equipment  surfaces  (5.1  cm-’) 
with  2  perpendicular  passes  of 
sterile,  cotton  swabs  (Baxter 
Healthcare  Corporation,  McGaw 
Park,  IL).  Inoculated  swabs  were 
placed  in  sterile,  ten-ml  volumes  of 
trypticase  soy  broth  (TSB;  Difco, 
Detroit,  MI)  contained  in  plastic  test 
tubes.  Tubes  were  placed  in  a  por¬ 
table  cooler  (ca.  5°C)  and  transported 
to  the  laboratory  for  analysis.  Upon 
arrival,  test  tubes  were  placed  at  25°C 
for  24  h  for  enrichment.  Following 
incubation,  isolation  streaks  of 
samples  were  done  on  selective  me¬ 
dia  and  trypticase  soy  agar  (TSA; 
Difco)  and  incubated  at  32°C  for  24 
h.  Predominant  colony  types  on  each 
medium  were  described  and  sub¬ 
cultured  following  incubation.  Selec¬ 
tive  media  used  for  Plant  1  were 
Hektoen-Enteric  agar  (HEA;  Difco) 
and  Starch  Ampicillin  agar  (SAA) 
(15)  that  was  made  by  adding  10  g 
of  starch  (Sigma,  St.  Louis,  MO)  to  1 
liter  of  rehydrated  phenol  red  agar 
base  (Difco).  Ten  mg  of  ampicillin 
(Sigma)  w'as  dissolved  in  5  ml  of  ster¬ 
ile,  distilled  w'ater,  the  solution  was 
filter-sterilized  with  a  0.2  ^um  sterile 
filter  (Alltech  Associates,  Inc., 


Deerfield,  IL),  and  added  to  the  ster¬ 
ile  medium.  Media  for  Plant  2  were 
HEA,  SAA,  Phenylethanol  agar  (PEA; 
Difco),  and  Mannitol-egg  yolk- 
Polymyxin  B  agar  (MYPA;  Difco). 
Selective  media  for  gram  positive 
bacteria  (PEA  and  MYPA)  were  added 
to  the  isolation  protocol  for  Plant  2 
because  predominant  colony  types 
on  TSA  from  Plant  1  were  gram  neg¬ 
ative  bacteria:  therefore,  to  charact¬ 
erize  gram  positive  bacteria  from  sur¬ 
faces  of  catfish  processing  equip¬ 
ment,  isolation  streaks  of  enriched 
samples  were  done  on  PEA  and  MYPA 
and  incubated  at  32°C  for  24  h.  The 
second  replication  of  Plant  2  focused 
on  gram  negative  bacteria  only, 
because  the  first  replication  sug¬ 
gested  their  predominance.  There¬ 
fore,  selective  media  described  above 
for  Plant  I  were  used. 

Identification  of  bacteria 

Predominant  colony  types  from 
each  medium  were  subcultured  on 
TSA  slants  incubated  at  32°C  for  24  h. 
Gram,  oxidase,  and  catalase  reactions 
of  isolates  were  determined.  Identi¬ 
fication  was  accomplished  by  use  of 
Gram  Negative  Identification  (GNI) 
cards  and  Gram  Positive  Identifica¬ 
tion  (GPD  cards  for  the  Vitek  Jr.  Iden¬ 
tification  System  (bioMerieux  Vitek, 
Inc.,  Hazelwood,  MO).  For  this 
procedure,  isolates  were  streaked 
onto  5%  sheep  blood  agar  plates 
(Becton  Dickinson  and  Company, 
Cockeysville,  MA)  and  incubated 
at  35°C  for  less  than  24  h  prior  to 
testing  on  the  Vitek  system.  Appro¬ 
priate  McFarland  turbidity  standards 
(No.  0.5  —  No.  I  for  gram  positive 
and  No.  I  —  No.  2  for  gram  negative 
bacteria)  were  made  by  use  of  ster¬ 
ile  cotton-tipped  swabs  (Baxter 
Healthcare  Corporation)  and  phos¬ 
phate  buffer  (bioMerieux  Vitek,  Inc.). 
GNI  and  GPl  cards  were  inoculated 
according  to  manufacturer’s  instruc¬ 
tions  and  loaded  into  the  reader/in¬ 
cubator  tray  of  the  Vitek  system. 
Results  were  obtained  within  24  h. 
Gram  negative  isolates  also  were  iden¬ 
tified  using  Oxi/Ferm  tubes  (Becton 
Dickinson  and  Company)  and 
Enterotubes  (Becton  Dickinson  and 
Company).  In  addition,  some  gram 
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TABLE  1.  Site  descriptions  and  incidence  of  bacterial  isolates 
from  plant  1  (manual)  , 


Isolates 


Site  description  Aeromonas  Pseudomonas  Enterobacferiaceae  Plesiomonas  Total 


Deheader 

1 2  (60%) 

6  (30%) 

1  (5%) 

1  (5%) 

20 

Conveyor 

8  (50%) 

5  (31%) 

3  (19%) 

0 

16 

Cutting  Board 

3  (60%) 

1  (20%) 

1  (20%) 

0 

5 

Eviscerator  Tube 

3  (60%) 

1  (20%) 

1  (20%) 

0 

5 

TABLE  2.  Site  descriptions  and  incidence  of  bacterial  isolates 
from  plant  2  (automated) 


Isolates 


Site  description  Aeromonas  Pseudomonas  Enterobaderiaceae  Acinetobader  Total 


Deheader 

2  (20%) 

5  (50%) 

2  (20%) 

1  (10%) 

10 

Conveyor 

2  (20%) 

3  (30%) 

3  (30%) 

2  (20%) 

10 

Chill  Tank 

2  (13%) 

9  (56%) 

4  (25%) 

1  (6%) 

16 

Filleter 

0 

2  (67%) 

1  (33%) 

0 

3 

Cutting  Board 

1  (33%) 

1  (33%) 

0 

1  (33%) 

3 

Figure  1 .  Numbers  of  Aeromonas  spp.  Pseudomonas  spp.,  and  enterics  (Enterobocteriaceoe) 
for  two  catfish  processing  plants. 


Plant  1 


Plant  2 


positive  isolates  were  identified 
using  Staph-Ident,  API  20  Strep,  and 
API  Listeria  kits  (bioMerieux  Vitek, 
Inc.).  Gram  negative  isolates  from  the 
second  replication  of  the  study  were 
identified  at  least  to  genus  using  Oxi/ 
Perm  tubes  and  Enterotubes.  Bio¬ 
chemical  identification  analyses  were 
performed  as  recommended  by 
manufacturers. 


RESULTS 

A  total  of  50  gram  negative  iso¬ 
lates  were  obtained  from  equipment 
samples  taken  at  Plant  1 ,  and  56  gram 
negative  and  16  gram  positive  isolates 
were  obtained  from  samples  taken  at 
Plant  2.  Of  the  isolates  from  Plant  1, 
8.0%  remained  unidentified.  From 
Plant  2,  25.0%  of  gram  negative  iso¬ 
lates  and  43.8%  of  gram  positive  iso¬ 
lates  remained  unidentified.  The 
following  genera  or  species  were 
identified:  Aeromonas  spp.  (including 
A.  hydrophila).  Pseudomonas  spp., 
Acinetobacter  spp.,  Providencia 
alcaligenes,  Citrobacter  freundii, 
Hafnia  alvei,  Plesiomonas  shigel- 
loides,  Edwardsiella  tarda,  Morgan- 
ella  (Proteus)  morganii,  Entero- 
bacter  spp..  Enterococcus  spp..  Sta¬ 
phylococcus  spp..  Streptococcus 
spp.,  and  Bacillus  spp. 

The  isolates  that  were  identified 
differed  between  processing  plants 
(Fig.  1).  Gram  negative  isolates  from 
samples  taken  at  Plant  1  were  largely 
aeromonads  (56.5%),  whereas  pseu¬ 
domonads  represented  28.3%  of  the 
isolates.  In  contrast,  gram  negative 
isolates  from  Plant  2  were  predomi¬ 
nantly  pseudomonads  (47.6%),  with 
Aeromonas  spp.  representing  16.7%. 
Differing  predominant  microflora 
between  Plants  1  and  2  were  present 
for  both  replications. 

Tables  1  and  2  list  numbers  of 
identified  gram  negative  isolates  and 
corresponding  percentages  based  on 
the  number  of  identified  gram  nega¬ 
tive  isolates  from  each  site  sampled 
at  Plants  1  and  2.  Gram  positive  mi¬ 
croflora  characterization,  which  was 
done  at  Plant  2  during  the  first  repli¬ 
cation,  showed  that  most  isolates 
were  cocci  and  located  on  conveyors. 
One  gram  positive  isolate  from  a 
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de header  sample  was  identified  as 
Enterococcus  sp.,  as  was  one  isolated 
from  a  sample  taken  from  a  conveyor. 
Two  isolates  from  conveyor  samples 
were  identified  as  staphylococci. 
Two  isolates  from  conveyor  samples 
were  identified  as  Bacillus  spp.,  and 
one  isolate  obtained  from  a  conveyor 
sample  was  identified  as  Streptococ¬ 
cus  sp.  One  Staphylococcus  sp.  iso¬ 
late  also  was  obtained  from  a  sample 
taken  from  a  cutting  board,  and  one 
gram  positive  isolate  from  a  filleting 
machine  was  identified  as  Streptococ¬ 
cus  sp. 

Overall,  for  both  plants  com¬ 
bined,  the  largest  percentages  of  the 
eighty-eight  identified  gram  negative 
isolates  were  Pseudomonas  spp. 
(37.5%)  mdAeromonas  spp.  (37.5%), 
followed  by  species  of  Enterobac- 
teriaceae  (18.2%).  Aeromonads 
represented  46.7%  and  38.5%  of  the 
identified  gram  negative  isolates 
recovered  from  swab  samples  taken 
from  deheaders  and  cxjnveyors,  respec¬ 
tively.  Pseudomonads  represented 
36.7%  and  30.8%  of  the  identified 
isolates  from  samples  obtained  from 
deheaders  and  conveyors,  respectively. 
Conforms  and  gram  positive  bac¬ 
teria  comprised  a  minor  portion  of 
the  identified  isolates.  Importantly, 
L  monocytogenes.  Salmonella  spp., 
and  other  enteric  pathogens  were  not 
isolated  in  this  study. 


DISCUSSION 

Results  of  this  study  demonstrate 
the  difficulty  of  identifying  envi¬ 
ronmental  isolates  with  the  use  of 
commercially  available  methods  dev¬ 
eloped  primarily  for  identification 
of  clinical,  pathogenic  isolates.  This 
was  particularly  true  for  the  Vitek  Jr. 
Identification  System.  Kleiss  et  al. 
( 10)  compared  this  automatic  system 
with  manual  biochemical  kits  avail¬ 
able  through  bioMerieux  and  found 
that  staphylococci  identifications 
matched  on  only  24%  of  the  environ¬ 
mental  samples  taken  from  food 
processing  plants,  whereas  80%  of 
the  samples  matched  for  coliforms. 

Another  problematic  aspect  of 
automatic  systems  is  identifying 
isolates  to  species.  For  example,  9 


Aeromonas  spp.  isolates  were  ob¬ 
tained  from  the  deheader  at  Plant  1 
during  the  first  replication  of  this 
study.  Four  of  these  were  identified 
by  the  Vitek  system  as  A.  sobria  and 
the  remaining  five  as  A.  hydrophila/ 
caviae.  Vitek  system  confidence  lev¬ 
els  were  98%  for  A.  sobria  and  72% 
for  A.  hy dr ophila/ caviae .  Voges- 
Proskauer  reactions  were  required  to 
separate  A.  cainae-xcvXA.  hydrophila. 
The  difficulty  in  identifying  Aero¬ 
monas  spp.  based  on  phenotypic 
tests  was  addressed  by  Kaznowski  (9), 
who  determined  useful  phenotypic 
biochemical  tests  for  distinguishing 
Aeromonas  spp.  and  concluded  that 
identification  of  certain  strains 
required  molecular  approaches. 

A  study  of  retail  catfish  fillets 
reported  a  low  incidence  of  L  mono¬ 
cytogenes  and  Salmonella  spp.  (7), 
which  is  consistent  with  present 
results.  Recognized  human  patho¬ 
gens,  A.  hydrophila  and  E.  tarda, 
were  isolated  in  the  present  study, 
but  E.  tarda  represented  only  1.1% 
of  the  identified  gram  negative  iso¬ 
lates.  Wyatt  et  al.  ( 18)  reported  that 
79%  of  fresh  catfish  carcasses  tested 
by  means  of  selective  enrichment 
with  medium  containing  high  con¬ 
centrations  of  bile  salts  were  positive 
for£.  tarda.  The  non-selective  enrich¬ 
ment  used  in  the  present  study  may 
have  allowed  predominant  microor¬ 
ganisms  to  out-compete  E.  tarda. 

Aeromonas  spp.  has  been  recov¬ 
ered  from  numerous  natural  aquatic 
environments  (8)  and  drinking  water 
(4).  The  observed  isolation  fre¬ 
quency  for  Aeromonas  spp.  in  cat¬ 
fish  processing  plants  reflects  the 
influence  that  microbes  originating 
in  aquatic  environments  (freshwater 
ponds  in  the  case  of  catfish)  possibly 
can  have  on  types  of  microorganisms 
in  fish  or  seafood  processing  plant 
environments.  Also,  studies  of  other 
food  processing  environments  have 
reported  high  incidences  of  A.  hydro¬ 
phila.  Okrend  et  al.  ( 14)  reported 
that  the  majority  of  retail  pork,  beef, 
and  poultry  sampled  were  positive 
for  aeromonads.  Barnhart  et  al.  (5) 
surveyed  a  poultry  processing  plant 
for  A.  hydrophila  and  found  this 
bacterium  in  over  90%  of  carcass 


and  chill  water  samples.  Further,  the 
presence  and  level  of  A.  hydrophila 
was  not  correlated  with  results  of 
common  microbiological  tests  (5). 

Seasonal  variation  with  respect 
to  predominant  microflora  of  catfish 
processing  equipment  surfaces  was 
not  observed.  Seasonal  variation  has 
been  reported  for  the  incidence  of 
Salmonella  spp.  (1)  and  numbers  of 
E.  coli  and  S.  aureus  (6)  recovered 
from  channel  catfish  fillets. 

Nunez  (13)  reported  that  larger, 
automated  plants  manufactured  cat¬ 
fish  fillets  with  lower  microbial  num¬ 
bers  than  smaller,  manually  operated 
plants,  possibly  because  of  superior 
sanitization.  However,  Fernandes  et 
al.  ( 6)  reported  lower  microbial  num¬ 
bers  in  channel  catfish  fillets  col¬ 
lected  from  a  small  processing  plant. 
Microbial  quality  did  not  differ  for 
catfish  fillets  collected  from  medium 
and  large  processing  plants  (6). 
Differences  in  predominant  environ¬ 
mental  microflora  between  plants 
reported  in  the  present  study  may  be 
due  to  differences  in  frequency  of 
sanitizer  application  to  processing 
equipment  surfaces.  Both  plants  sur¬ 
veyed  in  this  study  sanitized  equip¬ 
ment  surfaces  with  industrial  sodium 
hypochlorite  solutions.  Employees  in 
Plant  1  (manual)  cleaned  and  sanitized 
equipment  at  the  end  of  a  processing 
day,  while  those  in  Plant  2  (auto¬ 
mated)  sprayed  sanitizer  on  equip¬ 
ment  surfaces  using  tank  sprayers 
during  employee  break  periods  in 
addition  to  cleaning  and  sanitizing 
after  processing. 

In  a  study  comparing  species  of 
multiple  antibiotic  resistant  in  bac¬ 
teria  isolated  from  raw  and  chlori¬ 
nated  distribution  waters,  Armstrong 
et  al.  (4)  reported  that  the  incidence 
of  gram  negative,  nonfermentative 
rods  (including  Pseudomonas/Alcali- 
genes  group)  increased  from  38.1% 
of  the  total  number  of  isolates  from 
raw  water  to  55.7%  in  drinking 
water  supplies.  On  the  other  hand,  the 
percentage  of  gram  negative,  fermen¬ 
tative  rods  (including  Aeromonas 
spp.)  decreased  from  57.1%  in  un¬ 
treated  water  to  3  8%  in  treated 
water  (4).  Similar  results  also  were 
reported  from  a  different  study  by 
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Armstrong  et  al.  (5),  with  the  percent¬ 
age  of  Pseudomonas/ Alcaligenes 
group  increasing  from  6.9%  to  35.7% 
of  the  total  number  of  isolates  from 
river  water  and  treated  water  from 
the  same  river  system,  respectively. 
They  also  reported  a  decrease  from 
2.0%  to  0%  in  percentage  of  Aero- 
monas  spp.  in  treated  river  water 
samples.  These  results  suggest  that 
Pseudomonas  spp.  may  be  more 
resistant  to  chlorine  tYvin  Aeromonas 
spp.;  therefore,  frequent  sanitizing 
with  chlorinated  agents  may  select 
for  predominance  of  pseudomonads 
in  the  processing  environment.  If  so, 
the  presence  ofAeromonas  spp.  may 
indicate  less  frequent  sanitation  of 
catfish  processing  equipment. 

Three  critical  control  points  in 
catfish  processing  have  been  identi¬ 
fied:  receiving,  weighing-packing- 
labeling,  and  iced  storage  of  finished 
product  (13)-  These  processing 
points  were  not  sampled  in  our  study. 
Cross-contamination  is  a  concern  at 
deheading/evisceration,  skinning, 
and/or  filleting  steps;  however,  con¬ 
veyors  also  can  provide  sites  that  may 
be  difficult  or  even  overlooked  in 
cleaning  and  sanitation  procedures. 
Process  flow  has  been  reported  to 
influence  microflora  of  channel  cat¬ 
fish  fillets  (6,  17).  Importantly,  the 
plants  surveyed  in  the  present  study 
differed  in  process  flow;  however, 
this  fact  would  not  explain  differ¬ 
ences  between  Plants  I  and  2  in  pre¬ 
dominating  microflora  of  deheaders, 
since  this  station  was  first  in  both 
process  flows. 

In  conclusion,  bacteria  identified 
from  catfish  processing  equipment 
surfaces  would  not  likely  constitute 
a  food  safety  concern,  with  the  pos¬ 
sible  exceptions  of  A.  hydrophila  and 
E.  tarda.  Effective  systems  to  identify 
plant  environments  likely  to  harbor 
potential  human  pathogens  and  to 
ensure  proper  cleaning  and  sanitiz¬ 
ing  practices  are  necessary  for  the 
manufacture  of  safe  products.  The 
results  of  this  study  supply  important 
information  regarding  processing 
microflora  that  may  affect  aqua- 
cultured  catfish  quality  and  safety. 
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Spoilage  of  Acidic  Products 
by  Bacillus  Species 

John  H.  Hanlin 


SUMMARY 

A  number  of  sporeforming  microorganisms  of  the 
genus  Bacillus  show  considerable  resistance  to  acidic 
conditions  and  are  able  to  grow  at  pH  values  below  4.6. 
These  organisms  are  of  particular  concern  in  the 
production  of  both  acid  and  acidified  food  products 
because  of  (a)  their  ubiquity  in  soil  and  on  vegetables, 
fruit  and  spice,  (b)  their  ability  to  grow  at  low  pH  values, 
(c)  the  heat  resistance  of  their  spores,  and  (d)  their  degree 
of  thermophily.  Bacillus  coagulans  is  probably  the  most 
studied  member  of  the  acid  tolerant  bacilli  (ATB)  group; 
however,  other  species  such  as  Bacillus  licheniformis 
and  Bacillus  poly  my xa  are  frequently  encountered. 
Members  of  the  ATB  group  are  resistant  to  acid  and  can 
grow  at  pH  values  close  to  3.8.  Reported  spore 
-values,  fov Bacillus  coagulans  range  from  0.7  to  7  minutes. 

This  review  will  describe  the  growth  of  ATB  at  low  pH 
values,  i.e.,  below  4.6,  and  the  heat  resistance  of  their 
spores.  The  impact  of  multiple  hurdles  or  barriers 
(including  organic  acids  and  food  grade  preservatives)  on 
the  minimum  pH  for  growth  and  on  spore  D-value  will  be 
addressed.  While  ATB  are  generally  considered  to  cause 
economic  spoilage,  a  condition  known  as  metabiosis  can 
arise,  which  may  present  an  opportunity  for  micro¬ 
organisms  of  public  health  significance  to  grow.  The 
metabiotic  effect  ascribed  to  both  B.  coagulans  and 
B.  licheniformis  is  reviewed. 


INTRODUCTION 

The  acid  tolerant  bacilli  (ATB)  are 
an  important  group  of  microorgan¬ 
isms  in  the  food  industry.  Although 
they  exhibit  considerable  diversity 
from  a  phylogenetic  perspective, 
they  share  two  important  traits  of  sig¬ 
nificance  to  the  food  industry; 

(a)  they  have  the  ability  to  grow 
in  foods  with  pH  values  be 
low  4.6,  and 

(b)  they  produce  heat-resistant 
endospores. 

It  is  these  characteristics  and 
their  ubiquity  in  the  environment 
(soil,  fresh  produce  and  spices)  that 
confer  upon  ATB  the  ability  to  cause 
economic  spoilage  in  acid  and  acidi¬ 
fied  foods. 

The  degree  of  thermal  process¬ 
ing  delivered  to  low-acid  foods  in 
hermetically  sealed  containers  is  gen¬ 
erally  sufficient  to  inactivate  all  but 
the  most  heat-resistant  thermophilic 
sporeformers.  Acidic  foods  in  her¬ 
metically  sealed  containers  may  re¬ 
ceive  a  thermal  process  less  extreme 
than  that  delivered  to  low-acid  foods; 
thus  grow'th  of  ATB  is  often  associ¬ 
ated  with  economic  spoilage  in  foods 
or  food  ingredients  with  pH  values 
below  4.6.  Other  characteristics  of 
ATB  include: 

(a)  growth  under  aerobic  or  fac¬ 
ultative  anaerobic  conditions, 
and 

(b)  growth  at  mesophilic  or  fac¬ 
ultative  thermophilic  tem¬ 
peratures. 


OCTOBER  1 998  -  Dairy,  food  ond  Environmentol  Sanitation  655 


I  TABLET. 

1  at  pH  4.0 

Degree  of  undissociation  of  acetic  acid  and  lactic  acid  1 

Organic 

pK 

%  undissoc. 

Acid 

at  pH  4.0 

Acetic 

4.76 

84.5 

Lactic 

3.08 

39.2 

Although  the  archetypal  ATB  is 
Bacillus  coagulans,  other  bacilli  are 
capable  of  growing  in  acidic  foods. 
They  include  Bacillus  licheniformis. 
Bacillus  polymyxa.  Bacillus  macer- 
am.  Bacillus  pumilis,  and  Bacillus 
subtilis. 


GROWTH  OF  ATB  AT  LOW 
PH  VALUES 

Foods  may  be  classified  accord¬ 
ing  to  their  pH  value.  Those  foods 
with  a  pH  value  above  4.6  are  termed 
low-acid,  whereas  those  with  a  pH  of 
4.6  or  below  are  termed  acid  or  acidi¬ 
fied  foods.  The  U.S.  Code  of  Federal 
Regulations  defines  acid  foods  as 
“foods  that  have  a  natural  pH  of  4.6 
or  below.”  Acidified  foods  are  defined 
as  “low  acid  foods  to  which  acid(s) 
or  acid  food(s)  are  added”  that  have 
a  water  activity  >  0.85  and  a  finished 
equilibrium  pH  of  4.6  or  below  (3)- 

Members  of  the  Bacillus  genus 
can  grow  over  a  wide  pH  range.  Al¬ 
though  strains  of  ATB  also  grow 
over  a  wide  pH  range,  including  pH 
values  below  4.6,  they  are  perhaps 
best  known  for  being  able  to  grow 
in  acidic  conditions.  Rarely  does  a 
situation  exist  in  which  ATB  are  ex¬ 
posed  solely  to  a  low  concentration 
of  H*  ions  in  a  food  product;  there¬ 
fore,  identifying  a  minimum  pH  for 
growth  of  ATB  is  an  arduous  task. 
Foods  comprise  a  complex  series  of 
microoenvironments,  and  factors 
such  as  buffering  capacity,  titratable 
acidity,  percent  moisture,  A^,,  the 
presence  of  organic  acids  for  flavor 
and  taste,  and  nutritional  makeup 
significantly  impact  microbial 
growth.  In  addition  to  these  factors, 
the  condition  of  the  microorganism 


or  culture  is  equally  important.  The 
state  of  the  culture  can  be  defined 
in  terms  of  culture  history,  the  con¬ 
centration  of  microorganisms  in  the 
sample  under  study,  their  physiologi¬ 
cal  state  (vegetative  cell  or  spore)  and 
any  previous  injury  the  cells  or  spores 
may  have  received.  Nevertheless, 
studies  show  that  the  minimum  pH 
for  growth  of  ATB  is  between  3.8  and 
3.9  (17,22). 

Two  studies  in  particular  under¬ 
score  the  importance  of  inoculum 
size  in  determining  the  minimum  pH 
for  growth.  Rice  and  Pedersen  (16) 
showed  that  the  minimum  pH  for 
growth  for  spores  of  B.  coagulans 
strain  713  was  4.2  at  a  high  inocu¬ 
lum  level  (10^’  CFU/ml)  but  increased 
to  pH  4.5  when  the  inoculum  level 
was  1(P  CFU/ml.  Similarly,  Rodrigo 
et  al.  (/  79  reported  the  minimum  pH 
for  growth  for  about  10^’  CFU/ml  as 
3. 93  whereas  4.5  was  the  lowest  pH 
at  which  growth  occurred  for  about 
10-  CFU/ml. 


OTHER  ANTIMICROBIAL 
HURDLES  IN  ACIDIC  FOODS 

Product  pH  is  seldom  the  sole 
antimicrobial  hurdle  in  an  acidic- 
food.  Acidic  foods  often  contain  one 
or  more  organic  acids,  and  these 
acids  possess  important  antimicro¬ 
bial  properties.  Organic  acids  such  as 
acetic  or  citric  acid  exist  in  either  an 
undissociated  (R-COOH)  or  dissoci¬ 
ated  (R-COO  +  H*)  state,  and  these 
forms  exhibit  different  antimicrobial 
properties.  The  ratio  of  the  undis¬ 
sociated  to  the  dissociated  form  is 
a  function  of  the  pH  of  their  environ¬ 
ment.  The  pH  at  which  the  ratio  is 
50:50  is  defined  as  the  pK  ( 8).  As  the 


pH  is  decreased  below  the  pK,  more 
of  the  organic  acid  exists  in  the 
undisocciated  form.  This  form  is  able 
to  cross  the  cell  membrane  where, 
in  the  higher  pH  environment  within 
a  cell,  it  will  dissociate  and  release 
free  H*  ions.  The  H*  ions  cause  cell 
acidosis,  which  leads  to  impairment 
of  enzymatic  reactions,  protein  syn¬ 
thesis  and  the  proton  motive  force 
(6). 

Acetic  acid  is  often  considered  to 
be  the  most  antimicrobial  organic- 
acid  in  widespread  use.  It  achieves 
this,  in  part,  because  of  its  pK  value 
of  4.76.  At  pH  values  below  4.76, 
more  than  50%  of  the  acid  is  in  the 
undissociated  form.  Table  1  illustrates 
why  acetic  acid  exhibits  a  greater 
degree  of  antimicrobial  activity  com¬ 
pared  with  lactic  acid. 

Studies  at  the  Campden  & 
Chorley  wood  Food  and  Drink  Asso¬ 
ciation  illustrate  the  impact  of  com¬ 
mon  organic  acids  on  the  minimum 
pH  for  growth  of  a  mixed  culture  of 
ATB.  Banks  et  al.  (4)  evaluated  the 
antimicrobial  impact  of  acetic  acid 
compared  to  citric  acid  at  the  same 
pH  values.  They  showed  that  the 
minimum  pH  for  growth  in  trypti- 
case  soy  broth,  (TSB)  was  pH  4.5 
when  the  TSB  was  acidified  with 
0.5%  citric  acid.  In  the  presence  of 
0.5%  acetic  acid,  the  minimum  pH  for 
growth  was  5.1.  Their  data  support 
the  hypothesis  that  acetic  acid  gen¬ 
erally  displays  greater  antagonism 
toward  ATB  than  citric  acid  or  lactic- 
acid  (4). 

The  incorporation  of  a  third 
hurdle  adds  an  additional  level  of 
complexity.  This  is  shown  by  an  in¬ 
crease  in  the  minimum  pH  at  which 
growth  can  be  sustained.  The  mini¬ 
mum  pH  at  which  spores  of  ATB 
would  germinate  and  outgrow  in 
0.5%  citric  acid  plus  1  mg/ml  potas¬ 
sium  sorbate  was  5.4,  but  this  in¬ 
creased  to  5.7  in  the  presence  of  2 
mg/ml  potassium  sorbate  (4).  Simi¬ 
larly,  in  the  presence  of  0.5%)  acetic- 
acid,  the  pH  minima  with  1  or  2  mg/ 
ml  potassium  sorbate  were  reported 
as  pH  5.7  and  6.0,  respectively.  The 
addition  of  a  fourth  hurdle  further 
impairs  the  ability  of  ATB  to  grow  at 
low  pH  values  and  was  quantified  in 
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TABLE  2.  Impact  of  cumulative  hurdles  or  barriers  on  the 
minimum  pH  for  growth  of  acid  tolerant  bacilli  in  trypticose  soy 
broth  inoculated  with  10^  spores/ml  and  incubated  at  30  C 
(data  from  4) 

Hurdle* 

Hurdle  Description 

Minimum  pH 
for  Growth  (#  of  days) 

pH 

Impact  of  free  H*  ions 

<4.2  (4  days) 

+  1 0^  spores/ml 

Reduction  in  inoculum  leve 

4.5  ( 1  day) 

+  0.5%  acetic  acid 

Addition  of  organic  acid 

4.5  (29  days) 

+  1  mg/ml  K  sorbate 

Addition  of  a  preservative 

5.4  (42  days) 

+  12°C 

Reduction  in  temperature 

>6.0 

‘Cumulative  impact  of  new  hurdle  on  top  of  previous  hurdle(s),  e.g.  hurdle 
of  K  sorbate  addition  on  top  of  pH,  reduced  spore  load  and  acetic  acid. 


Banks’  observation  that  the  minimum 
pH  for  growth  continued  to  climb  as 
additional  hurdles  were  presented  to 
the  microorganism.  Table  2  shows 
the  impact  of  incremental  hurdles  on 
the  minimum  pH  for  growth. 

HEAT  RESISTANCE 
OF  ATB  SPORES 

Bacterial  spores,  including  those 
of  ATB,  are  several  orders  of  magni¬ 
tude  more  heat-resistant  than  their 
progenitor  vegetative  cells.  Their 
level  of  heat  resistance  has  tradition¬ 
ally  been  characterized  in  terms  of 
D-value  and  z-value.  The  D-value  of  a 
population  of  spores  describes  the 
time  (minutes)  required  at  a  specified 
temperature  to  inactivate  1  log,,, 
(90%)  of  the  spore  population,  while 
thez-value  connotes  the  temperature 
change  needed  to  increase  or  de¬ 
crease  the  D-value  tenfold  (5).  For 
example,  if  the  D-value  is  1  minute 
at  100°C  and  the  z-value  is  10°C,  the 
same  population  of  spores  would  be 
expected  to  exhibit  a  of  10  min 
and  a  D,,„„,.  of  0. 1  min. 

The  ability  of  a  sporeformer  to 
survive  a  heat  treatment  depends  on 
many  factors,  including  choice  of 
strain,  temperature  of  sporulation, 
nutritional  environment  of  the  sporu¬ 
lation  medium,  and  the  methodology 


used  to  measure  spore  heat  resis¬ 
tance.  A  number  of  methods  are  gen¬ 
erally  used  to  quantify  spore  D  and 
r-values.  The  methods  most  fre¬ 
quently  used  are: 

(a)  heating  spores  in  a  defined 
medium  and  plating  for  re¬ 
covery  on  agar, 

(b)  heating  spores  in  a  food 
product  and  plating  for  re¬ 
covery  on  agar,  and 

(c)  heating  and  recovering 
spores  in  a  food  product. 

The  pH  of  the  heating  and  recov¬ 
ery  menstruum,  the  temperature  and 
nutritional  profile  of  the  recovery 
medium,  and  the  presence  or 
absence  of  inhibitors  such  as  salt 
or  organic  acids  are  all  factors  that 
significantly  impact  spore  heat  resis¬ 
tance  (7,  18).  Differences  in  meth¬ 
odology  between  laboratories  make 
it  difficult  to  compare  spore  D-values 
from  different  studies.  Nevertheless, 
spores  of  ATB  are  extremely  heat 
resistant  with  D,„y.^-values  sometimes 
in  excess  of  1  minute  (9). 

A  maxim  of  spore  heat  resistance 
theory  is  that  a  spore’s  D-value  is  de¬ 
creased  in  lower  pH  environments. 
The  D-value  for  B.  coagulans  at  pH 
4.3  was  about  20  to  25%  lower  than 
at  pH  4.5  at  both  85°C  and  95°F  (1 7). 
Mallidis  et  al.  (10)  also  showed  the 
effect  of  heating  menstruum  pH  on 


the  D-value  of  B.  coagulans  spores. 
At  100°C,  spore  D-values  in  media 
with  pH  values  of  7.0,  4.5,  and  4.2 
were  21.0,  4.9,  and  4.15  minutes, 
respectively.  In  double  concentrated 
tomato  paste,  the  D-value  of  B.  coag- 
iilans  at  90°C  was  reported  to  be  3.2 
min  ( 19).  In  this  study,  spores  were 
heated  in  concentrated  tomato  paste 
at  a  pH  of  3. 98  and  recovered  on  agar. 
Figure  1  represents  a  compilation  of 
thermal  inactivation  data  from  several 
sources  for  spores  of  B.  coagulans. 
It  is  immediately  evident  that  there 
may  be  as  much  as  a  10-fold  differ¬ 
ence  from  one  study  to  another  in 
D-value  at  a  given  temperature.  These 
differences  are  due  to  strain  variation, 
sporulation  conditions,  and  condi¬ 
tions  of  the  assay  (pH,  salt  etc.). 

EFFECT  OF  ORGANIC  ACIDS 
ON  SPORE  HEAT  RESISTANCE 

Organic  acids  not  only  affect  the 
growth  of  ATB,  they  also  significantly 
alter  their  D-values.  Two  different 
studies  clearly  demonstrate  the  effects 
of  this  phenomenon  on  spores  of 
ATB.  Lynch  and  Potter  (9)  studied  the 
effects  of  common  acidulants  on  ther¬ 
mal  inactivation  of  B.  coagulans 
spores.  Spores  were  heated  in  a  frank¬ 
furter  emulsion  slurry  (acidified  to 
pH  4.2  or  4.5  with  one  of  several  or¬ 
ganic  acids)  and  recovered  on 
thermoacidurans  agar  supplemented 
with  0.1%  soluble  starch.  In  a  similar 
study,  Palop  et  al.  (15)  evaluated  the 
effect  of  the  same  organic  acids  on 
the  D-value  of  B.  coagulans  spores. 
Spores  were  heated  in  homogenized 
asparagus  acidified  to  pH  4.0  with 
either  acetic,  citric,  malic  or  lactic 
acid  or  HCl  and  recovered  in  nutri¬ 
ent  agar  with  dextrose.  Results  of 
both  studies  are  shown  in  Table  3.  It 
is  of  interest  to  note  that  in  both  stud¬ 
ies,  lactic  and  acetic  acids  sensitized 
B.  coagulans  spores  to  heat.  Further¬ 
more,  the  rank  order  of  effectiveness 
was  the  same  in  both  studies:  Acetic 
acid  was  the  most  active  and  was  able 
to  reduce  spore  D-value  by  46  to  81%. 

The  level  of  heat  resistance  ex¬ 
hibited  by  spores  of  other  ATB  spe¬ 
cies  is  similar  to  that  of  B.  coagulans. 
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TABLE  3.  Impact  of  acids  on  the  D-value  of 
of  S.  coagulans 

spores 

Acidulont 

D-value  of  B.  coagulans  spores 

(105°C)* 

(ni°c)** 

Citric  Acid 

4.09 

0.45 

HCI 

3.92 

0.28 

Malic  Acid 

3.35 

0.24 

Lactic  Acid 

2.68 

0.09 

Acetic  Acid 

2.22 

0.08 

*  ref.  9 
**  ref.  15 


Figure  1.  Thermal  inactivation  curve  for  6.  coagulans  compiled  from  published  studies  (adapted 
from  9;  10;  17;  19;  21;  23;  24}. 
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Montville  and  Sapers  (13)  reported 
D- values  in  tomato  of  about  2  min  at 
10()°C  and  4  min  at  95°C  for  spores 
of  B.  licheniformis.  D-values  at  90, 
95  and  100°C  for  the  same  spore- 
former  were  23. 9,  1 1.8  and  5.8  min 
respectively  when  spores  were 
heated  in  tomato  juice  at  pH  4.4  and 
recovered  on  nutrient  agar  ( 18).  In 
comparison,  spores  of  B.  subtilis  had 
reported  D-values  at  90,  95  and 
100°C  of  29.5,  15.8  and  5.7  min,  re¬ 
spectively,  under  similar  heating  and 
recovery  conditions  ( 18). 


THE  METABIOTIC  EFFECT 

The  growth  of  ATB  in  foods  or 
ingredients  has  not  generally  been 
associated  with  foodborne  disease, 
primarily  because  of  the  acidic  nature 
of  foods  associated  with  ATB  spoil¬ 
age  and  the  depression  of  pH  usually 
ascribed  to  ATB  growth.  Acid  produc¬ 
tion,  however,  is  not  always  a  distin¬ 
guishing  characteristic  of  ATB 
growth.  Several  reports  in  the  litera¬ 
ture  describe  the  ability  of  ATB  to 
elevate  the  pH  of  an  acidic  food  above 


pH  4.6,  producing  a  low-acid  environ¬ 
ment.  This  phenomenon,  in  which 
one  microorganism  can  alter  the  en¬ 
vironmental  conditions  to  the  extent 
where  another  microorganism  can 
grow,  is  known  as  “metabiosis”  ( 12, 
14). 

Several  studies  in  the  literature 
have  reported  that  ATB  have  elevated 
the  pH  of  acidic  foods  above  4.6  to 
the  point  that  growth  of  C.  botuli- 
num  is  a  concern.  As  early  as  1941, 
Slocum  and  coworkers  isolated  aero¬ 
bic  bacilli  from  home  canned  toma¬ 
toes  implicated  in  an  outbreak  of 
botulism  (20).  Montville  demon¬ 
strated  that  B.  licheniformis  could 
raise  the  pH  of  a  model  system 
from  4.4  to  values  close  to  and  above 
neutrality  (12).  He  also  showed 
that,  when  B.  licheniformis  and 
C.  botulinum  were  co-inoculated 
at  low  levels,  toxin  production  was 
evident  ( 12). 

Actively  growing  vegetative  cells 
of  B.  coagulans  have  also  been  re¬ 
ported  to  raise  the  pH  of  an  acidic 
substrate  (2).  This  strain  failed  to 
grow  at  pH  4.2  but  grew  robustly 
at  pH  4.5  and  elevated  the  pH  of 
tomato  juice  to  5.4  within  21  days. 
Rodriguez  et  al.  ( 18)  reported  the 
metabiotic  effect  for  R  licheniformis 
as  well  as  for  B.  subtilis.  In  both  in¬ 
stances  the  pH  of  the  tomato  juice 
was  elevated  to  at  least  pH  8.0. 

The  exact  mechanism  by  which 
some  ATB  strains  can  raise  the  pH  of 
a  substrate  is  unclear;  however,  the 
production  of  2,3-butandiol  and  glyc¬ 
erol  may  be  involved.  Al  Dujaili  and 
Anderson  (1)  reported  that  23%  of 
their  ATB  isolates  were  able  to  elevate 
the  pH  of  a  substrate.  They  developed 
a  convenient  screening  tool  in  which 
bromocresol  purple  was  incorpo¬ 
rated  into  Bacillus  Tomato  Juice  Agar. 
The  colonies  that  were  able  to  elevate 
pH  produced  purple  zones  in  the 
yellow  acidified  medium. 

The  heat  resistance  of  spores  of 
ATB  species  capable  of  eliciting  a 
metabiotic  effect  appears  to  be  simi¬ 
lar  to  that  of  B.  coagulans.  D-values 
at  100°C  of  1.5  to  5.8  minutes  have 
been  reported  and  are  similar  to 
those  reported  for  non-metabiotic 
strains  in  the  literature  ( 13,  IB). 
Spore  D-values  at  85,  90,  95°C  of 
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18.3,  7.5,  5.1  respectively  have  been 
reported  for  B.  licheniformis  ( 13)- 


CONCLUSION 

ATB  and  their  spores  are  an 
important  group  of  microorganisms, 
especially  in  acidic  products  that  are 
shelf  stable.  Some  of  these  ATB  can 
grow  at  pH  values  as  low  3.8;  how¬ 
ever,  the  minimum  pH  for  growth 
depends  on  a  number  of  factors,  e.g., 
other  antimicrobial  hurdles  and  lev¬ 
els  of  inoculum.  The  ATB  do  not  ap¬ 
pear  to  grow  at  the  low  pH  values  at 
which  Alicyclobacillus  spp.  are  re¬ 
ported  to  grow;  however,  spores  of 
ATB  strains  appear  to  be  considerably 
more  heat  resistant  (11). 

Although  ATB  are  generally  asso¬ 
ciated  with  product  spoilage,  some 
strains  of  ATB  can  induce  a  metabi- 
otic  effect  and  raise  the  pH  from  the 
high-acid  zone  to  the  low-acid  zone. 
At  these  higher  pH  values,  microor¬ 
ganisms  of  public  health  significance, 
including  C.  botiilimim,  are  of  con¬ 
cern. 

The  food  industry  has  an  excel¬ 
lent  record  in  controlling  the  growth 
of  ATB  in  shelf  stable  acid  and  acidi¬ 
fied  foods.  The  development  of  an 
appropriate  thermal  treatment  by  a 
process  authority  is  a  requirement. 
The  quality  of  incoming  fruits  and 
vegetables  as  well  as  the  removal  of 
soil,  debris,  and  decay  will  reduce 
spore  load.  Plant  and  line  sanitation, 
as  well  as  specifications  for  work- 
in-process  and  cooling  and  storing  of 
finished  product,  must  be  considered 
in  the  safe  manufacture  of  acid  and 
acidified  foods. 
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if  overhead  transparency  masters  would  be  included.  material.  Each  chapter  ends  with  a  summary  and 

The  first  four  chapters  thoroughly  cover  food  safety  activities  which  may  include  a  case  study,  discussion 

and  sanitation  management,  food  safety  hazards,  questions  and  multiple  choice  or  true/false  questions, 

foodborne  illness,  and  food  product  flow  for  References/suggested  readings  are  included  at  the  end 

foodservice  managers  and  workers  to  understand  the  of  each  chapter  for  further  information.  The  answers 

importance  of  food  safety.  The  chapter  on  HACCP  is  to  the  case  studies  and  quizzes  are  given  in  the  Appen- 

well  done  and  provides  numerous  examples  for  a  dix.  A  glossary  of  terms  is  provided, 

foodservice  manager  to  grasp  how  HACCP  can  be  A  postcard  in  the  front  of  the  textbook  provides 

implemented  into  a  foodservice  operation.  Facilities,  the  student  or  teacher  with  a  means  to  take  a  Certified 

equipment  and  utensils  are  discussed  in  relationship  Food  Safety  Manager  Examination.  Information  is 

to  food  safety  issues.  Cleaning  and  sanitizing  and  provided  at  the  end  of  the  book  on  taking  the  test.  No 
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the  chapter  on  accident  prevention  and  crisis  manage-  textbook  designed  for  use  in  classes  and  workshops.  It 
ment.  One  chapter  provides  the  foodservice  manager  would  make  an  excellent  resource  for  a  self-study  course 
basic  information  on  adult  education  and  how  to  train  with  additional  instructions  and  learning  aids. 


For  copies  of  Essentials  of  Food  Safety  &  Sanitation— 

Mail  requests  to;  Prentice  Hall,  Upper  Saddle  River,  NJ  07484 


660  Dairy,  food  and  Enviranmental  Sanitation  -  OCTOBER  1998 


1999  lAMFES  Secretary 


Nominations  are  now  Leing  accepted  Ly  tlie  Nominating  Committee 
ior  tlie  office  o  f  lAMFES  Secretary.  A  representative  from  tke 
regulatory  sector  will  lie  elected  in  tke  spring  of  1999  to  Legin  serving  at 

tlie  conclusion  of  tlie  1999  lAMFES  Annual  Meeting  for  tke  year  1999-2000. 

Letters  of  nomination,  including  a  pliotograpli  and  kiograpkical  sketck  are 
to  ke  sukmitted  to  tke  Committee  Ckairperson  no  later  tkan  Novemker  1,  1998. 
Aft  er  tke  close  of  nominations,  tke  Committee  will  review  tke  nominees  and  select 
two  (or  more)  persons  to  ke  presented  to  tke  Memkerskip  for  voting. 

Tke  Secretary- Elect  is  determined  ky  a  majority  of  votes  cast  tkrougk  a  mail 
vote  taken  in  tke  spring  of  1999.  Official  Secretary  duties  kegin  at  tke  conclusion 
o  ftl  le  1999  LVMFES  Annual  Meeting.  Tke  elected  Secretary  serves  as  a  Memker 
of  tke  Executive  Board  o  f  lAMFES  (or  a  total  of  five  years  succeeding  to  President, 
tken  serving  as  Past  President.  Board  meetings  are  sckeduled  at  least  tkree  times  a 
year  and  otker  commitments  may  ke  necessary. 

For  more  information  regarding  duties  and  requirements  of  tke  position,  please 
contact  David  Tkarp,  Executive  Director  at  800.369.6337  or  515.276.3344; 
Fax:  515.276.8655;  E-mail:  dtkarp(^iamfes.org. 

Send  a  letter  of  nomination  for  Secretary  of  lAAlFEb,  along  witk  a  pkotograpk 
and  kiograpkical  sketck  of  nominee,  to  tke  Nominations  Ckairperson: 

F.  Ann  Draugkon 
I  Liiversity  of  Tennessee 
Food  Teck  Department 
P.O.  Box  1071 

Knoxville,  Tennessee  37901-1071 
Plione:  423.974.7425;  Fax:  423.974.7450 

E-mail:  draugkon@utk.edu 
Nomination  deadline  is  Novemker  L  1998. 
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Awards 

Nominations 


The  International  Association  of  Milk, 

Food  and  Environmental  Sanitarians  welcomes 
your  nominations  for  our  Association  Awards. 
Nominate  your  colleagues  for  one  of  the  Awards 
listed  below.  Only  lAMFES  Members  are  eligible 
to  be  nominated.  You  do  not  have  to  be  an  lAMFES 
Member  to  nominate  a  deserving  professional. 

To  request  nomination  criteria,  contact: 
lAMFES 

6200  Aurora  Avenue,  Suite  200W 
Des  Moines,  Iowa  50322-2863 

By  telephone:  800.369.6337;  515.276.3344; 

Fax:  515.276.8655  or  E-mail:  iamfes(«^iamfes.org. 


Nominations  deadline  is  February  19,  1999.  You  may  make  multiple  nominations.  All  nominations  must 
be  received  at  the  lAMFES  office  by  February  19,  1999. 

♦  Persons  nominated  for  individual  awards  must  be  current  lAMFES  Members.  Black  Pearl  Award  nominees 
must  be  a  company  employing  current  lAMFES  Members.  NFPA  Food  Safety  Award  nominees  do  not  have 
to  be  lAMFES  Members. 

t  Previous  award  winners  are  not  eligible  for  the  same  award. 

♦  Executive  Board  Members  and  Awards  Committee  Members  are  not  eligible  for  nomination. 

Presentation  of  awards  will  be  during  the  Awards  Banquet  at  the  lAMFES  Annual  Meeting 
in  Dearborn,  Michigan  on  August  4,  1999. 

Nominations  will  be  accepted  for  the  following  Awards: 

Black  Pearl  Award  —  Award  with  Black  Pearl 

Presented  in  recognition  of  a  company's  outstanding  achievement  in  corporate  excellence 
in  food  safety  and  quality.  Sponsored  by  Wilbur  Feagan  and  F&H  Food  Equipment  Company. 

Honorary  Life  Membership  Award  —  Plaque  and  Lifetime  Membership  in  lAMFES 

Presented  to  Member(s)  for  their  devotion  to  the  high  ideals  and  objectives  of  lAMFES 
and  for  their  service  to  the  Association. 

Harry  Haverland  Citation  Award  —  Plaque  and  $1,000  Honorarium 

Presented  to  an  individual  for  years  of  devotion  to  the  ideals  and  objectives  of  lAMFES. 

Sponsored  by  DiverseyLever  U.S.  Food  Group. 

Harold  Barnum  Industry  Award  —  Plaque  and  $1,000  Honorarium 

Presented  to  an  individual  for  outstanding  service  to  the  public,  lAMFES  and  the  food  industry. 

Sponsored  by  NASCO  International,  Inc. 

Educator  Award  —  Plaque  and  $1,000  Honorarium 

Presented  to  an  individual  for  outstanding  service  to  the  public,  lAMFES  and  the  arena 
of  education  in  food  safety  and  food  protection.  Sponsored  by  Nelson-Jameson,  Inc. 

Sanitarian  Award  —  Plaque  and  $1,000  Honorarium 

Presented  to  an  individual  for  outstanding  service  to  the  public,  lAMFES  and  the  profession 
of  the  Sanitarian.  Sponsored  by  Ecolab,  Inc.,  Food  and  Beverage  Division. 

NFPA  Food  Safety  Award  —  Plaque  and  $3,000  Honorarium 

Presented  to  an  individual,  group,  or  organization  in  recognition  of  a  long  history  of  outstanding 
contribution  to  food  safety  research  and  education.  Sponsored  by  National  Food  Processors  Association. 
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CALL  FOR  ABSTRACTS 


lAMFES 

86th  Annual  Meeting  —  August  1  -4, 1 999 
Dearborn,  Michigan 

Instructions  for  Preparing  Abstracts 

Procedure 

♦  Type  abstract  in  space  provided  on  the  abstract  form.  Abstracts  must  be  double¬ 
spaced  in  a  font  size  no  smaller  than  12  point.  No  more  than  200  words. 

♦  Type  in  the  title,  CAPITALIZE  the  first  letter  of  the  first  word  and  proper  nouns. 

♦  List  the  names  of  authors  and  institution(s).  Capitalize  first  letters  and  initials. 

♦  Give  the  full  name,  title,  mailing  address  and  the  office  telephone  number 
of  the  author  who  will  present  the  paper. 

♦  If  the  paper  is  to  be  presented  by  a  student  entered  in  the  Developing  Scientist 
Awards  Competitions,  check  the  box  to  indicate  this  and  have  the  form  signed 

by  your  Major  Professor  or  Department  Head.  (For  more  information  on  the  Developing  Scientist 
Awards  Competitions,  see  the  following  pages.) 

♦  Mail  four  (4)  printed  copies  and  one  (1)  electronic  version  on  a  y/i  inch  disk 
(saved  as  text  export  or  ASCII  file  or  rich  text  format)  of  the  abstract  to  be 
received  by  January  8,  1999  to: 

Carol  Mouchka 
lAMFES 

6200  Aurora  Avenue,  Suite  200W 
Des  Moines,  lA  50322-2863 

Enclose  one  (1)  self-addressed  postcard  for  each  abstract  that  is  submitted  to 
acknowledge  receipt  of  the  abstract.  Authors  will  be  notified  by  mail  of  acceptance 
or  rejection  of  their  abstract. 


*N0TE:  Your  abstract  must  be  received  by  the  lAMFES  office  no  later 
than  January  8, 1999.  Photocopies  of  the  abstract  form  may  be  used. 
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Abstract  General  Information 


Content  of  the  Abstract 

The  abstract  should  describe  briefly; 

(a)  the  purpose  of  research/objectives; 

(b)  methodology; 

(c)  essential  results; 

(d)  conclusions/signiflcance/ 
implications. 

Presentation  Format 

Papers  may  be  presented  orally  or  by  poster 
format  at  the  discretion  of  the  lAMFES  Program 
Committee.  Oral  presentations  will  be  scheduled 
so  a  speaker  has  a  maximum  of  1 5  minutes,  including 
a  2  to  4  minute  discussion.  Carousel  projectors  for 
35-mm  slides  will  be  available.  Other  equipment  may 
be  used  at  speaker’s  expense.  Prior  authorization 
must  be  obtained. 

OVERHEAD  PROJECTORS 
ARE  NOT  TO  BE  USED. 

Subject  Matter  for  Papers 

Papers  should  report  the  results  of  applied  re¬ 
search  on:  food,  dairy  and  environmental  sanitation; 
foodborne  pathogens;  food  and  dairy^  microbiology; 
food  and  dairy  engineering;  food  and  dairy  chemis¬ 
try';  food  additives  and  residues;  food  and  dairy' 
technology;  food  service  and  food  administration; 
quality  assurance/control;  mastitis;  environmental 
health;  waste  management  and  water  quality.  Papers 
may  also  report  subject  matter  of  an  educational  and/ 
or  nontechnical  nature. 

Criteria  for  Acceptance  of  Abstracts 

1 .  Abstract  must  accurately  describe  briefly: 

(a)  the  problem  studied/objectives; 

(b)  methodology; 

(c)  essential  results; 

(d)  conclusions/significance/ 
implications. 


Results  should  be  summarized.  Do  not  use  tables 
or  graphs. 

2.  Abstract  must  report  the  results  of 
original  research  pertinent  to  the  subject 
matter  described  above  in  subject  matter  for 
papers  section. 

3.  Research  must  be  based  on  accepted  scien¬ 
tific  practices. 

4.  Research  should  not  have  been  previously 
presented  nor  intended  for  presentation  at 
another  scientific  meeting;  paper  should  not 
have  appeared  in  print  prior  to  the  Annual 
Meeting. 

Typical  Reasons  for  Rejection 
of  Abstracts 

1 .  Abstract  was  not  prepared  according  to  “Inst¬ 
ructions  for  Preparing  Abstracts”  (page  (>63) 

2.  Abstract  does  not  contain  essential  elements 
described  above  in  #1,  “Criteria  for  Accep¬ 
tance.” 

3.  Abstract  reports  inappropriate  or  unaccept¬ 
able  subject  matter,  is  not  based  on  accepted 
scientific  practices,  or  the  quality  of  the 
research  or  scientific  approach  is  inadequate. 

4.  Work  reported  appears  to  be  incomplete. 

5.  The  abstract  was  poorly  written  or  prepared 
including  sjx^Iling  and  grammatical  errors. 

6.  Results  have  been  presented/published 
previously. 

7.  The  abstract  was  received  after  the 
deadline  for  submission. 

8.  Abstract  contains  information  that  is 
in  violation  of  the  LAMFES  Policy  on  Com¬ 
mercialism. 

Additional  Abstract  Forms 

Photocopies  of  the  abstract  form  may  be  used. 

Membership  in  lAMFES 

Membership  in  lAMFES  is  NOT  a  requirement  for 
presenting  a  paper  at  the  lAMFES  Annual  Meeting. 
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lAMFES  Abstract  Form 


DEADLINE:  Must  be  Received  by  January  8, 1 999 

Title  of  Paper _ 

Authors  _ _ _ _ 

Full  Name  and  Title  of  Presenter  _ _ 

Institution  and  Address  of  Presenter _ 

Phone  Number:  _ _ _ _ 

Fax  Number:  _ 

E-mail: - 

Developing  Scientist  Awards  Competitions  Q  Yes 

Major  Professor/Department  Head  approval  (signature  and  date) _ 

Seiected  presentations  may  be  recorded  (audio  or  visuai). 

Check  the  format  you  prefer:  GOrai  □  Poster  □  Video  Theater  □  No  Preference 

Please  TYPE  abstract,  DOUBLE-SPACED,  in  the  space  provided  here 
in  a  font  size  no  smaiier  than  12  point.  No  more  than  200  words. 
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Call  for  Entrants  in  the  Developing 
Scientist  Awards  Competitions 

(Supported  by  the  lAMFES  Foundation) 


lAMFES  is  pleased  to  announce  continuation  of  its  pro¬ 
gram  to  encourage  and  recognize  the  work  of  students 
and  recent  graduates  in  the  field  of  food 
safety  research.  Qualified  individuals  may  enter  either  the 
Developing  Scientist  Oral  C^ompetition  or  the  Developing 
Scientist  Poster  Competition. 

Purpose: 

1.  To  encourage  students  and  recent  graduates 
to  present  their  original  research  at  the  lAMFES 
Annual  Meeting. 

2.  To  foster  professionalism  in  students  and  recent 
graduates  through  contact  with  peers  and  pro¬ 
fessional  Members  of  LAMFES. 

3.  To  encourage  participation  by  students  and 
recent  graduates  in  lAMEES  and  its  Annual 
Meeting. 

DEVELOPING  SCIENTIST  ORAL  AWARDS 
COMPETITION; 

The  Developing  Scientist  Oral  Awards  Competition  is 
open  only  to  graduate  students  enrolled  in  M.S.  or 
Ph.D.  programs  or  recent  M.S.  or  Ph.D.  graduates 
in  programs  at  accredited  universities  or  colleges  where 
research  deals  with  environmental,  food  or  dairy  sanita¬ 
tion,  protection  or  safety.  Competition  entrants 
cannot  have  graduated  more  than  one  year  prior 
to  the  deadline  for  submitting  abstracts. 

Prior  to  the  Annual  Meeting,  up  to  ten  finalists  will  be 
selected  for  Competition  and  awards  will  be  presented  at 
the  Annual  Meeting  to  the  top  three  presenters  (first, 
second  and  third  places).  Presentations  are  limited  to 
fifteen  minutes  which  should  include  two  to  four  minutes 
for  discussion. 

Awards:  First  Place,  $500  and  an  engraved  plaque;  Second 
Place,  $300  and  a  framed  certificate;  Third  Place,  $  100  and 
a  framed  certificate.  Award  winners  will  also  receive  a 
complimentary,  one-year  LAMFES  membership  including 
both  Dairy,  Food  and  Environmental  Sanitation  and 
Journal  of  Food  Protection. 

DEVELOPING  SCIENTIST  POSTER  AWARDS 
COMPETITION: 

The  Developing  Scientist  Poster  Awards  Competition 
is  open  to  enrolled  undergraduate  and  graduate  stu¬ 
dents  or  recent  graduates  from  undergraduate  or 


graduate  programs  at  accredited  universities  or  col¬ 
leges  where  research  deals  with  environmental,  food  or 
dairy  sanitation,  protection  or  safety.  Competition 
entrants  cannot  have  graduated  more  than  one  year 
prior  to  the  deadline  for  submitting  abstracts. 

Prior  to  the  Annual  Meeting,  up  to  ten  finalists  will  be 
selected  for  Competition  and  awards  will  be  presented  at 
the  Annual  Meeting  to  the  top  three  presenters  (first, 
second  and  third  places).  The  presentation  must  be 
mounted  on  an  eight  foot  by  four  foot  (8'  x  4')  display 
board  provided  at  the  Annual  Meeting  for  the  duration  of 
the  assigned  Poster  Session .  The  presenter  must  be  present 
at  his  or  her  poster  for  the  specified  time  (approximately 
two  hours)  during  the  assigned  session. 

Awards:  First  Place,  $500  and  an  engraved  plaque;  Second 
Place,  $300  and  a  framed  certificate;  Third  Place,  $  100  and 
a  framed  certificate.  Award  winners  will  also  receive  a 
complimentary,  one-year  LAMFES  membership  including 
both  Dairy,  Food  and  Environmental  Sanitation  and 
Journal  ofEood  Protection. 

INSTRUCTIONS  TO  DEVELOPING  SCIENTIST 
AWARDS  ORAL  AND  POSTER  COMPETITIONS 
ENTRANTS: 

1 .  Abstracts  must  be  received  by  the  lAMFES  office 
no  later  than  January'  8,  1999. 

2.  In  addition  to  adhering  to  the  general  procedures 
for  abstract  preparation  and  submission  required 
of  all  individuals  submitting  abstracts.  Competi¬ 
tion  entrants  must  submit  two  additional  copies 
of  their  abstract  (i.e.,  a  total  of  four  (4)  copies  must 
be  submitted).  Competition  entrants  must  also 
mark  the  appropriate  box  on  the  abstract 
form  to  indicate  their  intention  to  partici¬ 
pate  in  the  Developing  Scientist  Awards 
Competition  and  to  designate  whether  it  is 
“oral”  or  “poster.” 

3.  Both  the  Competition  entrant  and  his  or  her 
presentation  must  be  recommended  and 
approved  for  the  Competition  by  his  or  her 
major  professor  or  department  head,  who  must 
sign  the  abstract. 

4.  The  work  must  represent  original  research  done 
by  the  Competition  entrant  and  mu.st  be  pre¬ 
sented  by  the  Competition  entrant. 

5.  Competition  entrants  may  enter  only  one  paper 
in  either  the  Oral  or  the  Poster  Competition. 
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ADDITIONAL  INFORMATION: 

1.  All  Competition  entrants  are  required  to  pay 
the  registration  fee  (i.e.,  student  member  rate, 
Member  rate,  or  nonmember  rate).  Nonmem¬ 
bers  may  join  lAMFES  and  receive  the  member 
rate. 

2.  Acceptance  of  papers  by  lAMFES  for  presenta¬ 
tion  at  the  Annual  Meeting  is  independent  of 
acceptance  as  a  Competition  finalist.  Competi¬ 
tion  entrants  who  are  chosen  as  finalists  will 
be  notified  of  their  status  by  the  Competition 
Chairperson  by  June  1,  1999. 

3.  All  Competition  entrants  (not  just  Competition 
finalists)  with  abstracts  accepted  by  lAMFES 
will  receive  a  complimentary',  one-year  lAMFES 
membership  which  includes  their  choice  of 
Dairy,  Food  and  Eyivironmental  Sanitation 
or  Journal  of  Food  Protection. 

4.  All  Competition  finalists  will  receive  a  compli¬ 
mentary  Awards  Banquet  ticket  and  are  expected 
to  be  present  at  the  banquet  where  the  award 
winners  will  be  announced  and  recognized. 

JUDGING  THE  DEVELOPING  SCIENTIST 
AWARDS  COMPETITIONS: 

Abstracts  and  presentations  will  be  evaluated  by  an  inde¬ 
pendent  panel  of  judges.  Selection  of  up  to  ten  finalists 
for  the  Developing  Scientist  Oral  and  Poster  Awards 
Competitions  will  be  based  on  evaluations  of  the 


abstracts  and  the  scientific  quality  of  the  work 
(see  judging  criteria).  All  Competition  entrants  will 
be  advised  of  the  judges’  decisions  by  June  1,  1999. 

Only  the  Competition  finalists  will  be  judged  at  the  Annual 
Meeting  and  will  be  eligible  for  the  awards.  All  other 
Competition  entrants  with  abstracts  accepted  by  the 
lAMFES  Program  Committee  will  be  expected  to  present 
their  papers/posters  as  part  of  the  regular  Annual  Meeting 
program,  but  their  presentations  will  not  be  judged  and 
they  will  not  be  eligible  for  the  awards. 

JUDGING  CRITERIA  FOR  THE  DEVELOPING 
SCIENTIST  AWARDS  COMPETITIONS: 

ABSTRACT: 

Clarity;  comprehensiveness;  conciseness. 

SCIENTIFIC  QUAUTY: 

Adequacy  of  experimental  design;  extent  to  which  objec¬ 
tives  were  met;  difficulty  and  thoroughness  of  research; 
validity  of  conclusions  based  upon  data;  technical  merit; 
contribution  to  science. 

ORAL  PRESENTATION  OR  POSTER 
PRESENTATION: 

Organization  (clarity'  of  introduction,  objectives,  meth¬ 
ods,  results  and  conclusions);  quality'  of  visuals;  quality 
and  poise  of  presentation  and  in  answering  questions. 


*N0TE:  Your  abstract  must  be  received  by  the  lAMFES  office  no  later  than  January  8, 1 999. 
Photocopies  of  the  abstract  form  may  be  used. 
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lAMFES  Policy  on  Commercialism 


1.  INTRODUCTION 

No  printed  media,  technical  sessions,  symposia, 
posters,  seminars,  short  courses,  and/or  all  related  type 
forums  and  discussions  offered  under  the  auspices  of 
lAMFES  (hereafter  referred  to  as  lAMFES  forums)  are 
to  be  used  as  platforms  for  commercial  sales  or  presen¬ 
tations  by  authors  and/or  presenters  (hereafter  referred 
to  as  authors)  without  the  expressed  permission  of  the 
lAMFES  staff  or  Executive  Board.  lAMFES  enforces  this 
policy  in  order  to  restrict  commercialism  in  technical 
manuscripts,  graphics,  oral  presentations,  poster  pre¬ 
sentations,  panel  discussions,  symposia  papers,  and  all 
other  type  submissions  and  presentations  (hereafter 
referred  to  as  submissions  and  presentations),  so  that 
scientific  merit  is  not  diluted  by  proprietary  secrecy. 

Excessive  use  of  brand  names,  product  names  or 
logos,  failure  to  substantiate  performance  claims,  and 
failure  to  objectively  discuss  alternative  methods,  pro¬ 
cesses,  and  equipment  are  indicators  of  sales  pitches. 
Restricting  commercialism  benefits  both  the  authors 
and  recipients  of  submissions  and  presentations. 

This  policy  has  been  written  to  serve  as  the  basis 
for  identifying  commercialism  in  submissions  and  pre¬ 
sentations  prepared  for  lAMFES  forums. 

2.  TECHNICAL  CONTENT  OF  SUBMISSIONS 
AND  PRESENTATIONS 

2.1  Original  Work 

The  presentation  of  new’  technical  information  is 
to  be  encouraged.  In  addition  to  the  commercialism 
evaluation,  all  submissions  and  presentations  will  be 
individually  evaluated  by  the  Program  Committee  (PC) 
chairperson,  technical  reviewers  selected  by  the  P(> 
chairperson,  session  convenor,  and/or  lAMFES  staff  on 
the  basis  of  originality  before  inclusion  in  the  program. 

2.2  Substantiating  Data 

Submissions  and  presentations  should  present  tech¬ 
nical  conclusions  derived  from  technical  data.  If  prod¬ 
ucts  or  services  are  described,  all  reported  capabilities, 
features  or  benefits,  and  performance  parameters  must 
be  substantiated  by  data  or  by  an  acceptable  explanation 
as  to  why  the  data  are  unavailable  (e.g.,  incomplete,  not 
collected,  etc.)  and,  if  it  will  become  available,  when. 
The  explanation  for  unavailable  data  will  be  considered 
by  the  PC  chairperson  and/or  technical  reviewers 


selected  by  the  P(]  chairperson  in  order  to  ascertain  if 
the  presentation  is  acceptable  w  ithout  the  data.  Serious 
consideration  should  be  given  to  withholding  submis¬ 
sions  and  presentations  until  the  data  are  available  as  only 
those  conclusions  that  might  be  reasonably  drawn  from 
the  data  may  be  presented.  (Claims  of  benefit  and/or  tech¬ 
nical  conciiLsions  not  supported  by  the  presented  data  are 
pnihibited. 

2.3  Trade  Names 

Excessive  use  of  brand  names,  product  names, 
trade  names,  and/or  trademarks  is  forbidden.  A  gen¬ 
eral  guideline  is  to  use  proprietary  names  once  and 
thereafter  to  use  generic  descriptors  or  neutral  desig¬ 
nations.  Where  this  would  make  the  submission  or 
presentation  significantly  more  difficult  to  understand, 
the  PC  chairperson,  technical  reviewers  selected  by 
the  P(>  chairperson,  session  convenor,  and/or  lAMFES 
staff  w'ill  judge  whether  the  use  of  trade  names,  etc.,  is 
necessary  and  acceptable. 

2.4  “Industry  Practice”  Statements 

It  may  be  useful  to  report  the  extent  of  application 
of  technologies,  products,  or  services,  however,  such 
statements  should  review  the  extent  of  application  of 
all  generically  similar  technologies,  products,  or  ser¬ 
vices  in  the  field.  Specific  commercial  installations  may 
be  cited  to  the  extent  that  their  data  are  discussed  in 
the  submission  or  presentation. 

2.5  Ranking 

Although  general  comparisons  of  products  and 
services  are  prohibited,  specific  generic  comparisons 
that  are  substantiated  by  the  reported  data  are  allowed. 

2.6  Proprietary  Information  (See  also  2.2.) 

Some  information  about  products  or  services  may 

be  proprietary  to  the  author’s  agency  or  company,  or 
to  the  user  and  may  not  be  publishable.  However,  their 
scientific  principles  and  validation  of  performance 
parameters  must  be  described.  Conclusions  and/or 
comparisons  may  only  be  made  on  the  basis  of  reported 
data. 

2.7  Capabilities 

Discussion  of  corporate  capabilities  or  experiences 
are  prohibited  unless  they  pertain  to  the  specific 
presented  data. 
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3.  GRAPHICS 

3.1  Purpose 

Slides,  photographs,  videos,  illustrations,  art  work, 
and  any  other  type  visual  aids  appearing  with  the 
printed  text  in  submissions  or  used  in  presentations 
(hereafter  referred  to  as  graphics)  should  be  included 
only  to  clarify  technical  points.  Graphics  which 
primarily  promote  a  product  or  service  will  not  be 
allowed.  (See  also  4.6.) 

3.2  Source 

Graphics  should  relate  specifically  to  the  techni¬ 
cal  presentation.  General  graphics  regularly  shown  in, 
or  intended  for,  sales  presentations  cannot  be  used. 

3.3  Company  Identification 

Names  or  logos  of  agencies  or  companies  supply¬ 
ing  the  goods  or  services  must  not  appear  on  the  graph¬ 
ics,  except  on  the  first  slide  of  the  presentation.  Slides 
showing  products  may  not  include  predominant  name¬ 
plates.  Graphics  with  commercial  names  or  logos  added 
as  background  borders  or  corners  are  specifically  for¬ 
bidden. 

3.4  Copies 

Graphics  that  are  not  included  in  the  preprint  may 
be  shown  during  the  presentation  only  if  they  have 
been  reviewed  in  advance  by  the  PC  chairperson,  ses¬ 
sion  convenor,  and/or  lAMFES  staff,  and  have  been 
determined  to  comply  with  this  policy.  Copies  of  these 
additional  graphics  must  be  available  from  the  author 
on  request  by  individual  attendees.  It  is  the  responsi¬ 
bility  of  the  session  convenor  to  verify  that  all  graph¬ 
ics  to  be  shown  have  been  cleared  by  PC  chairperson, 
session  convenor,  lAMFES  staff,  or  other  reviewers 
designated  by  the  PC  chairperson. 

4.  INTERPRETATION  AND  ENFORCEMENT 

4.1  Distribution 

This  policy  will  be  sent  to  all  authors  of  submis¬ 
sions  and  presentations  in  lAMFES  forums. 

4.2  Assessment  Process 

Reviewers  of  submissions  and  presentations  will 
accept  only  those  that  comply  with  this  policy.  Drafts 


of  submissions  and  presentations  will  be  reviewed  for 
commercialism  concurrently  by  both  lAMFES  staff  and 
technical  reviewers  selected  by  the  PC  chairperson. 
All  reviewer  comments  shall  be  sent  to  and  coordinated 
by  either  the  PC  chairperson  or  the  designated  lAMFES 
staff.  If  any  submissions  are  found  to  violate  this  policy, 
authors  will  be  informed  and  invited  to  resubmit  their 
materials  in  revised  form  before  the  designated  dead¬ 
line. 

4.3  Author  Awareness 

In  addition  to  receiving  a  printed  copy  of  this 
policy,  all  authors  presenting  in  an  lAMFES  forum  will 
be  reminded  of  this  policy  by  the  PC  chairperson,  their 
session  convenor,  or  the  lAMFES  staff,  whichever  is 
appropriate. 

4.4  Monitoring 

Session  convenors  are  responsible  for  ensuring  that 
presentations  comply  with  this  policy.  If  it  is  deter¬ 
mined  by  the  session  convenor  that  a  violation  or 
violations  have  occurred  or  are  occurring,  he  or  she 
will  publicly  request  that  the  author  immediately 
discontinue  any  and  all  presentations  (oral,  visual, 
audio,  etc.),  and  will  notify  the  PC  chairperson  and 
lAMFES  staff  of  the  action  taken. 

4.5  Enforcement 

While  both  technical  reviewers,  session  convenors, 
and/or  lAMFES  staff  may  check  submissions  and 
presentations  for  commercialism,  ultimately  it  is  the 
responsibility  of  the  PC  chairperson  to  enforce  this 
policy  through  the  session  convenors  and  lAMFES  staff. 

4.6  Penalties 

If  the  author  of  a  submission  or  presentation  vio¬ 
lates  this  policy,  the  PC  chairperson  will  notify  the 
author  and  the  author’s  agency  or  company  of  the  vio¬ 
lation  in  writing.  If  an  additional  violation  or  violations 
occur  after  a  written  warning  has  been  issued  to  an 
author  and  his  agency  or  company,  lAMFES  reserves 
the  right  to  ban  the  author  and  the  author’s  agency  or 
company  from  making  presentations  in  lAMFES  forums 
for  a  period  of  up  to  two  (2)  years  following  the  viola¬ 
tion  or  violations. 
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NewMembers 


ARGENTINA 

Fernando  Olivio  Benassi 

F.C.E.Q.  vNat,  Posadas,  Misiones 

AUSTRALIA 

Eko  Sanjoyo 

UNSW,  Kingsford,  NSW 

CANADA 

Cheryl  Bridson 

Diversified  Research  Laboratories, 
Inc.,  Markham,  Ontario 

Joe  Fung 

B(^  (Centre  for  Disease  Control 
Society',  Vancouver,  British  Columbia 

Jonis  Hazelwood 

University  of  Guelph 
Mississauga,  Ontario 

Dubuc  Mortine 

Ministery  Agriculture, 

Fisheries,  Food,  Quebec,  Quebec 

Greg  Pool! 

Decisionalysis  Risk  Consultants 
Ottawa,  Ontario 

Anthony  Songster 

C^lanadian  Food  Inspection  Agency 
Nepean,  Ontario 

David  Toop 

Nestle  Food  Serv  ice 
Trenton,  Ontario 

Lorry  Wallace 

J.  M.  Schneider,  Inc. 

Kitchener,  Ontario 

ITALY 

Dott.  So  Felicia  Pecororo 

Salerno 


NEW  ZEALAND 

Roger  L.  Cook 

MAF  Regulatory  Authority 
Wellington 

SWEDEN 

Frank  Axelsson 

Diffchamb,  Hisings  Backa 

UNITED  KINGDOM 

Sovo  Buncic 

University  of  Bristol,  Bristol 

UNITED  STATES 

ALABAMA 

George  A.  Word 

Tuskegee  University,  Tuskegee 

ARIZONA 

Don  Noson 

Osmonics,  Phoenix 

CALIFORNIA 

Fred  L.  Noson 

Medical  Packaging  Corp.,  Camarillo 

Jeanette  R.  Shearer 

SSE  Manufacturing,  Inc.,  San  Diego 

DISTRICT  OF  COLUMBIA 

Michael  McElvaine 

USDA,  ORACBA,  Washington 

FLORIDA 

Bruce  Bottorff 

Prod.  &  Process  lech.,  Tampa 

Olger  A.  Chaves 

UNFD,  Miami 

Zone  Hall 

Prism,  Miami 

Murray  Woods 

Prism,  Miami 


GEORGIA 

Ron  G.  Aube 

BioTrace,  Inc.,  Peachtree  Caty 

Robert  Casey 

Chemstar  Corporation,  Jonesboro 

HAWAII 

Wen  Syi  Lin 

Food  Analysis  Lab,  CFNPAC  DVC 
Schofield  Barracks 

ILLINOIS 

Michele  T.  Billingslea 

Stella  Foods,  Inc.,  Lincolnshire 

KANSAS 

Lara  E.  Harris 

Kansas  State  University,  Manliattan 

Gerald  Lillian 

Remel,  Inc.,  Lenexa 

KENTUCKY 

LeAnn  Chuboff 

Custom  Quality  Systems,  Lexington 

Jimmie  D.  Siress 

Marshall  County  Health  Dept. 
Benton 

LOUISIANA 

H.  Walt  Armijo 

Fresh  Advantages,  Houma 

MAINE 

Dean  Miller 

IDFXX  Labs,  Inc.,  Westbrook 

Jim  Parkinson 

IDFXX  Labs,  Inc.,  Westbrook 

Catherine  Smith 

IDFXX  Labs,  Inc.,  Westbrook 

Kim  Walker 

IDFXX  Labs,  Inc.,  Westbrook 
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MARYLAND 

Sharen  C.  Nowak 

Allen  Family  Foods,  Inc. 

Hurlock 

Dennis  C.  Westhoff 

University  of  Maiy  land 
College  Park 

John  S.  Zimmermonn 

Sodexho  iMarriott  Services 
Bethesda 

MICHIGAN 

Lisobeth  A.  Bailey 

American  Proficiency  Institute 
Traverse  City 

Daniel  C.  Edson 

American  Proficiency  Institute 
Traverse  City 

Gory  W.  Sherlaw 

Food  Safety  Consulting 
International,  Inc.,  Ann  Arbor 

MINNESOTA 

Oren  Larson 

Minneapolis  Fnvironmental  Health 
Minneapolis 

Mike  Plumb 

3M  Microbiology',  St.  Paul 

Shawn  Schlueter 

All  American  Foods,  Inc. 

Mankato 


Ron  Short 

Fresh  Check,  Inc.,  St.  Paul 

Kevin  J.  Vought 

Minnesota  Dept,  of  Agriculture 
St.  Paul 

MISSOURI 

Karen  M.  Bewig 

Pizza  Hut,  Des  Peres 

Eugene  L.  Lonnotti 

University  of  Missouri 
Columbia 

David  Little 

i  Novus  International 
St.  Louis 

I 

NEW  YORK 

Vincent  Bonerb 

All-Flow  Inc.,  Boston 

NORTH  CAROLINA 

Michael  J.  Casteel 

University  of  North  Carolina 
Chapel  Hill 

OHIO 

Michael  Jogan 

Gilardi  Foods,  Solon 

Stephen  A.  Moese 

Procter  &  Gamble 
Cincinnati 


L.  Michele  Smoot 

Silliker  Laboratories 
Columbus 

PENNSYLVANIA 

Jeff  E.  Call 

USDA.  Wyndm(X)r 

TENNESSEE 

Paul  D.  Angelino 

University  of  Tennessee,  Knoxv  ille 

Robert  W.  Thrash 

PMC,  Kingston  Springs 

TEXAS 

Darlene  Klesel 

Double  B  Foods,  Weimar 

VIRGINIA 

Warren  D.  Gehle 

,  Cogent  Technologies,  Clifton 

WASHINGTON 

Mansour  Samadpour 

University  of  Washington,  Seattle 

WISCONSIN 

Joe  Gionta 

Kraft,  Madison 

Elizabeth  E.  Murray 

I  Promega  Cairporation,  Madison 

John  K.  Wright 

Gist-brocades,  Menomonee  Falls 
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ARGENTINA 

Fernando  Oiivio  Benassi 

>  Nat.  Posadas,  Misioncs 

AUSTRALIA 

Eko  Sanjoyo 

I'NSW  ,  Kingsibrd,  NSW 

CANADA 

Cheryl  Bridson 

Diversified  Research  Laboratories, 
Inc.,  Markham.  Ontario 

Joe  Fung 

BC  Oentre  for  Disease  (Control 
Society.  X'ancoiiver.  British  (a)liinihia 

Janis  Hazelwood 

I  niversity  of  (iiielph 
Mississauga.  Ontario 

Dubuc  Martine 

.Minister}  .Agriculture, 

I'islteries,  Food.  Quebec,  Quebec 

Greg  Paoli 

Decisional}  sis  Risk  Consultants 
Ottawa.  Ontario 

Anthony  Songster 

(Canadian  Food  Inspection  .Agency 
.Nepean.  Ontario 

David  Toop 

Nestle  Food  Ser\  ice 
I'renton.  Ontario 

Larry  Wallace 

.1.  .M.  .Schneider.  Inc. 

Kitchener,  Ontario 

ITALY 

Dott.  Sa  Felicia  Pecoraro 

.Salerno 


NEW  ZEALAND 

Roger  L.  Cook 

MAF  Regulator}’  .Authority 
W  ellington 

SWEDEN 

Frank  Axelsson 

Diffchamb,  llisings  Backa 

UNITED  KINGDOM 


Sava  Buncic 

I  niversity  of  Bri.stol,  Bristol 

UNITED  STATES 

ALABAMA 

George  A.  Ward 

I  uskegee  University,  I'uskegee 

ARIZONA 

Dan  Nosan 

Osmonics,  Phoenix 

CALIFORNIA 

Fred  L.  Nason 

.Medical  Packaging  (iorp.,  Ciamarillo 

Jeanette  R.  Shearer 

.SSI-  Manufacturing,  Inc.,  San  Diego 

DISTRICT  OF  COLUMBIA 

Michael  McElvaine 

USD.A.  OR.AC.B.A.  W  ashington 

FLORIDA 

Bruce  Bottorff 

Prod.  <S:  Process  lech.,  l  ampa 

Olger  A.  Chaves 

rNF;D.  Miami 

Zane  Hall 

Prism,  Miami 

Murray  Woods 

Prism.  .Miami 


GEORGIA 

Ron  G.  Aube 

Bio  Trace.  Inc.,  Peachtree  City 

Robert  Casey 

(Ihemstar  (;orporation,  Jonesboro 

HAWAII 

Wen  Syi  Lin 

Food  Analysis  Lab,  CFNP.AC  DAC 
Schofield  Barracks 

ILLINOIS 

Michele  T.  Billingslea 

Stella  Foods.  Inc.,  Lincolnshire 

KANSAS 

Lara  E.  Harris 

Kansas  State  University,  .Manhattan 

Gerald  Lillian 

Remel,  Inc.,  Lenexa 

KENTUCKY 

LeAnn  Chuboff 

(Alstom  (Quality  Systems,  Lexington 

Jimmie  D.  Siress 

Marshall  (xtunty  Health  Dept. 
Benton 

LOUISIANA 

H.  Walt  Armijo 

Fresh  .Advantages,  Houma 

MAINE 

Dean  Miller 

IDFX.X  Labs.  Inc.,  AA  estbrook 

Jim  Parkinson 

IDFIXX  Labs.  Inc.,  AA  estbrook 

Catherine  Smith 

IDIi.XX  Labs.  Inc.,  AA  estlirook 

Kim  Walker 

IDF:XX  Labs.  Inc.,  AA  estbrook 
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MARYLAND 

Sharen  C.  Nowak 

Allen  Family  Foods,  Inc. 

Undock 

Dennis  C.  Westhoff 

University  of  Mar\  land 
(iollcgc  Park 

John  S.  Zimmermonn 

Sodexho  Marriott  Sen  ices 
Ikthesda 

MICHIGAN 

Lisobeth  A.  Bailey 

.\nierican  Profieieney  Institute 
Traverse  (;it\ 

Daniel  C.  Edson 

American  Proficiency  Institute 
Traverse  Uity 

Gory  W.  Sherlow 

Food  Safety  Consulting 
International,  Inc.,  Ann  Arbor 

MINNESOTA 

Oren  Larson 

Minneapolis  Fnvironmental  Health 
.Minneapolis 

Mike  Plumb 

.■S.M  .Microbiology,  St.  Paul 

Shawn  Schlueter 

.Ml  .\merican  Foods,  Inc. 

.Mankato 


Ron  Short 

Fresh  Check.  Inc..  St.  Paul 

Kevin  J.  Vought 

.Minnesota  Dept,  of  .Agriculture 
St.  Paul 

MISSOURI 

Karen  M.  Bewig 

Piz/a  Hut,  I)es  Peres 

Eugene  L.  Lannotti 

University  of  Mis.souri 
(iolumbia 

David  Little 

Novus  International 
St.  Louis 

NEW  YORK 

Vincent  Bonerb 

.All-Flow  Inc.,  Boston 

NORTH  CAROLINA 

Michael  J.  Casteel 

University  of  North  Carolina 
Chapel  Hill 

OHIO 

Michael  Jogan 

Ciilardi  Foods,  Solon 

Stephen  A.  Moese 

Procter  &  Camble 
Cincinnati 


L.  Michele  Smoot 

Silliker  Laboratories 
(a)lumbus 

PENNSYLVANIA 

Jeff  E.  Call 

I  SD.A.  AA  yndmoor 

TENNESSEE 

Paul  D.  Angelino 

University  of  Fenne.ssee.  Knoxville 

Robert  W.  Thrash 

P.MC„  Kingston  Springs 

TEXAS 

Darlene  Klesel 

Double  B  Foods,  \\  eimar 

VIRGINIA 

Warren  D.  Gehle 

Caigent  Technologies,  (llifton 

WASHINGTON 

Mansour  Samadpour 

University  of  Vi  a,shington,  Seattle 

WISCONSIN 

Joe  Gionta 

Kraft.  Madison 

Elizabeth  E.  Murray 

Promega  (Corporation,  Madison 

John  K.  Wright 

Ciist-brocades,  .Alenomonee  Falls 
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AffiliateOfficers 


ALABAMA  ASSN.  OF  MILK,  FOOD 
&  ENVIRONMENTAL  SANITARIANS 


Pres.,  Ronnie  Sanders . Montgomery 

Pres.  Elect,  Lance  Hester . Montgomery 

Vice  Pres.,  Ed  Mabr>’ . Cowarts 

Sec’y*  Treas.,  Patricia  Lindsey . Guntersville 

Past  Pres.,  Ken  Reamer . Montgomery' 

Delegate,  G.  M.  Gallaspy . Montgomery' 


Mail  all  correspondence  to: 

Patricia  Lindsey 

Marshall  County  Health  Dept. 

P.O.  Drawer  339 
Guntersville,  AL  35976 
205.582.4926 

ALBERTA  ASSN.  OF  MILK,  FOOD 
&  ENVIRONMENTAL  SANITARIANS 


Pres.,  Elaine  Dribnenky' . Red  Deer 

Past  Pres.,  Doug  Karlson . Edmonton 

Pres.  Elect,  Gary  Ciensler . Edmonton 

Sec’y*>  Allan  Hayman . Leduc 

Treas.,  Bonnie  Jensen . Edmonton 

Delegate,  Lawrence  Roth . Edmonton 


Mail  all  correspondence  to: 

Lawrence  Roth 
Food  Quality'  Branch 

Alberta  Agriculture,  Food  and  Rural  Development 

6909-  116  St.,  5th  Floor 

Edmonton,  Alberta 

Canada  T6H  4P2 

403.427.4054 

CALIFORNIA  ASSN.  OF  DAIRY 


&  MILK  SANITARIANS 

Pres.,  Ed  Wensel . Livermore 

Past  Pres.,  Les  Wood . Benicia 

1st  Vice  Pres.,  Gary  Timmons . Ontario 

2nd  Vice  Pres.,  Anne  Quilter  Goldstein . Benicia 

Exec.  Sec’y-  Treas.,  John  Bruhn . Davis 

Recording  Sec’y.,  Giselle  Puckett . Vallejo 

Delegate,  John  Bruhn . Davis 


Mail  all  correspondence  to: 

John  C.  Bruhn 

Dairy  Research  &  Information  Ctr. 
University  of  California-Davis 
Food  Science  and  Technology 
One  Shields  Avenue 
Davis,  CA  95616-8598 
530.752.2191 


CAROLINA'S  ASSN.  OF  MILK,  FOOD 
&  ENVIRONMENTAL  SANITARIANS 


Pres.,  Joe  Neely . Columbia,  SC 

Vice  Pres.,  Susan  Grayson . Cary',  NC 

Sec’y.,  Beth  Johnson . Columbia,  SC 

Treas.,  Jennifer  Quinlan . Raleigh,  NC 

Delegate,  Beth  Johnson . Columbia,  SC 


Mail  all  correspondence  to: 

Joe  Neeley 
SCDHEC  Division 
of  Environmental  Health 
2600  Bull  St. 

Columbia,  SC  29201 
803.935.7890 

CONNECTICUT  ASSN.  OF  DAIRY 
&  FOOD  SANITARIANS,  INC. 


Pres.,  Colleen  Mears . Windsor  Locks 

Vice  Pres.,  David  Herrington . Middlefield 

Sec’y.,  Donald  Shields . Hartford 

Treas.,  Kevin  Gallagher . Hartford 

Delegate,  Satyakam  Sen . Bristol 


Mail  all  correspondence  to: 

Kevin  Gallagher 

Dept.  Consumer  Protection 

(Food  Div.) 

State  Office  Bldg.,  Rm  #167 
165  Capitol  Avenue 
Hartford,  CT  06106 
203  566.4716 

FLORIDA  ASSN.  OF  MILK,  FOOD 
&  ENVIRONMENTAL  SANITARIANS,  INC. 


Pres.,  Buddy  Levins . Tallahassee 

Past  Pres.,  Marian  Ryan . Winter  Haven 

Sec’y.  Shelly  Dell . Gainesville 

Treas.,  Bill  Thornhill . Winter  Haven 

Delegate,  Peter  Hibbard . Orlando 


Mail  all  correspondence  to: 
Bill  Thornhill 
3023  Lake  Alfred  Road 
Winter  Haven,  EL  33881 
941.299.6555 
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GEORGIA  ASSN.  OF  FOOD 
&  ENVIRONMENTAL  SANITARIANS 


Pres.,  Tori  Stivers . Peachtree  City 

Vice  Pres.,  Pam  York . Forest  Park 

Past  Pres.,  Ed  (iiera  . Atlanta 

Sec’y*»Ju<Jy  Harrison . Athens 

Treas.,  James  C.  Camp .  Newnan 

Delegate,  David  Fry' .  I.ilburn 


Mail  all  correspondence  to; 

Judy  Harrison 
CiAFES  Secretary' 

Cooperative  Extension  Service 
Hoke-Smith  Annex 
University  of  Georgia 
Athens,  GA  30602 
706.542.3773 

IDAHO  ENVIRONMENTAL  HEALTH  ASSN. 


Pres.,  Edgar  Hale . Cateiir  d’Alene 

Pres.  Elect,  Edward  Marugg . Pocatello 

Past  Pres.,  Steve  Bastian . Preston 

Sec’y.  Treas.,  Tom  Hepworth . Pocatello 

Delegate,  Edgar  Hale . Caxaird’Alena 


Mail  all  correspondence  to: 

Dale  King 
P.O.  Box  1239 
Orofino,  ID  83544 
208.476.7850 

ASSOCIATED  ILLINOIS  MILK,  FOOD 
&  ENVIRONMENTAL  SANITARIANS 


Pres.,  Karen  Engebretson . Rockford 

Pres.  Elect,  Clary  Kuhlmann  . Springfield 

1st  Vice  Pres.,  Leroy  Dres.sel .  Highland 

2nd  Vice  Pres.,  Michelle  Cdark . Rockford 

Sec’y-  Treas.,  Nicolette  Oates . Palos  Heights 

Past  Pres.,  Wayne  Knudson . C^ary' 

Delegate,  C Jiarles  Price . Lombard 

Mail  all  correspondence  to: 

Nicolette  Oates 
1 1920  South  74th  Avenue 
Palos  Heights,  IL  Ci0463 
773.722.7100 


INDIANA  ENVIRONMENTAL  HEALTH 
ASSN.,  INC. 


Pres.,  Stephanie  Dunlap .  Indianapolis 

Pres.  Elect,  Dave  Lamm . Indianapolis 

Vice  Pres.,  John  Hulewicz . Goshen 

Treas.,  Rick  Brown . Winchester 

Sec’y.,  Margaret  Voyles . Indianapolis 

Past.  Pres.,  C'yndi  Wagner .  Indianapolis 

Delegate,  Helene  IJhlman . Hammond 


Mail  all  correspondence  to: 

Helene  I  ihlman 
Hammond  Health  Dept. 

649  Clonkey  Street,  East 
Hammond,  IN  46324 
219.853.6358 

IOWA  ASSN.  OF  MILK,  FOOD 
&  ENVIRONMENTAL  SANITARIANS,  INC. 


Pres.,  Norieta  Kramer . Arlington 

Vice  Pres.,  Jon  Knight . Waterloo 

Past  Pres.,  Herb  Belz . Slater 

1st  Vice  Pres.,  Randy  Stephenson . Stacy’V'ille 

2nd  Vice  Pres.,  Susan  Stence . Aurelia 

Sec’y.  Treas.,  Monica  Streicher . Arlington 

Delegate,  Randy  Hanson . Dubuque 

Mail  all  correspondence  to: 

Monica  Streicher 
3281  4()th  Street 
Arlington,  lA  50606 
319.933.4521 


KANSAS  ASSN.  OF  SANITARIANS 


Pres.,  Mary  Glassburner . C^hanute 

Past  Pres.,  Marv  in  Simonton . Wellington 

1st  Vice  Pres.,  Joe  Funk . Salina 

2nd  Vice  Pres.,  Dan  Partridge . Hutchinson 

Sec’y.,  Chris  MeVey . Emporia 

Treas.,  Greg  Willis . Hoisington 


Mail  all  correspondence  to: 

(Jiris  MeVey 

Lyon  C'.ounty  Health  Dept. 

420  W.  15th  Avenue 
Emporia,  KS  66801 
316.342.4864 

KENTUCKY  ASSN.  OF  DAIRY, 
FOOD  &  ENVIRONMENTAL  SPECIALISTS 


Pres.,  Jim  Wesley . Somerset 

Pres.  Elect,  Johnny  Summers . Hazard 

Vice  Pres.,  Timothy  Wright . Versailles 

Sec’y.,  Brenda  Haydon . Frankfort 

Treas.,  Judy  True . Frankfort 

Delegate,  Judy  True . Frankfort 


Mail  all  correspondence  to; 
James  Wesley 
Lake  Cumberland  District 
Health  Department 
P.O.  Box  800 
Somerset,  KY  42502 
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KOREA  ASSN.  OF  DAIRY, 

FOOD  AND  ENVIRONMENTAL  SPECIALISTS 


Pres.,  Choong  II  Chung . Seoul 

1st  Vice  Pres.,  Kook  Hee  Kang . Kyunggi-do 

2nd  Vice  Pres.,  Duck  Hwa  Chung . Kxaingnam 

Sec’y.,  Dong  Kwan  jeong . Pusan 

Auditor,  Yoh  Chang  Yoon . Seoul 

Delegate,  Deong  hwan  Oh . Pusan 

Mail  all  correspondence  to: 

Dong  Kwan  Jeong 


Department  of  Food  and  Nutrition 

Kosin  University 

Youngdo-Ku 

Pusan  606-701 

Korea 

82.51.400.2330 

MASSACHUSEHS  MILK,  FOOD 
&  ENVIRONMENTAL  INSPECTORS  ASSN. 


Pres.,  Gail  Stathis . Springfield 

Past  Pres.,  David  Kochan . Northampton 

Vice  Pres.,  Christine  iMajewski . Boston 

Sec’y-  Treas.,  Fred  Kowal . South  Hadley 

Delegate,  Barb  Kulig . West  Springfield 


Mail  all  correspondence  to: 

Fred  Kowal 

49  Pine  Street 

South  Hadley,  MA  01075 

413.592.5914 

METROPOLITAN  ASSN.  OF  DAIRY,  FOOD 
&  ENVIRONMENTAL  SPECIALISTS 


Pres.,  Jeffrey  Bloom . Woodbridge,  NJ 

1st  Vice  Pres.,  Steven  Mitchell . Plainview,  NY 

2nd  Vice  Pres.,  C^arol  A.  Schwar . Alpha,  NJ 

Sec’y.  Treas.,  Fred  Weber . Hamilton,  NJ 

Delegate,  Fred  Weber . Hamilton,  NJ 

Mail  all  correspondence  to: 

Fred  Weber 
2732  Kuser  Road 
Hamilton,  NJ  08691-9430 
609.584.7677 


MICHIGAN  ENVIRONMENTAL 
HEALTH  ASSN. 


Pres.,  Ron  Holben . Lansing 

Pres.  Elect,  Holly  Mercer . Lansing 

Past  Pres.,  Janet  Morlik .  Clio 

Treas.,  Bruce  DeHamel . Hemlock 

Sec’y.,  Tom  Olson . Spring  Lake 

Delegate,  Ron  Holben . Lansing 


Mail  all  correspondence  to: 

C;huck  Lichon 
220  W.  Ellsworth 
Midland,  MI  48640 
517.832.6656 

MINNESOTA  SANITARIANS  ASSN.,  INC. 


Pres.,  Dan  Erickson . St.  Paul 

Pres.  Elect,  Elaine  Santi . Iron 

Vice  Pres.,  Mike  Pronchinscke . Preston 

Sec’y.  Treas.,  Paul  Nierman . Mounds  View 

Past  Pres.,  Greg  Pittman . Montgomery 

Delegate,  Paul  Nierman . St.  Paul 

Mail  all  correspondence  to: 

Paul  Nierman 


Dair>^  Quality  Control  Institute 
5205  Quincy  Street 
Mounds  View,  MN  55112-1400 
612.785.0484 

MISSISSIPPI  ENVIRONMENTAL  HEALTH  ASSN. 


Pres.,  Royce  Freeman . Hattiesburg 

Pres.  Elect,  Susan  Howell . Starkville 

Sec’y.  Treas.,  Regina  Holland . New  Augusta 

Past  Pres.,  (diarlie  Busier . Meridian 

Delegate,  Regina  Holland . New  Augusta 


Mail  all  correspondence  to: 

Royce  Freeman 

Forrest  County  Health  Dept. 

5008  Hwy.  42 
Hattiesburg,  MS  39401 

MISSOURI  MILK,  FOOD 
&  ENVIRONMENTAL  HEALTH  ASSN. 


Pres.,  Don  Falls . Jefferson  City 

Pres.  Elect,  Stephen  St.  Clair . Hannibal 

Vice  Pres.,  Linda  Wilson . Springfield 

Sec’y.,  Andrew  Hoffman . Warrenton 

Treas.,  Patrick  Shannon . Jefferson  City 

Past  Pres.,  David  Gailey . Jefferson  City 

Delegate,  Stephen  St.  Clair . Hannibal 


Mail  all  correspondence  to: 

Don  Falls 

915  C  Leslie  Blvd. 

Jefferson  City,  MO  65101 
573.751.3830 

NEBRASKA  ASSN.  OF  MILK 
&  FOOD  SANITARIANS 


Pres.,  Roger  Biltoft . Oak 

Sec’y.,  Jill  Schallehn . Omaha 

Treas.,  Mindy  Brashears . Lincoln 

Past  Pres.,  Michelle  Westland . Omaha 

Delegate,  Diane  West . Omaha 
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Mail  all  correspondence  to: 

Roger  Biltoft 
Box  35A 
Oak,  NE  68964 
402.225.2254 

NEW  YORK  STATE  ASSN. 

OF  MILK  &  FOOD  SANITARIANS 


Pres.,  William  Byrne,  Jr . Syracuse 

Pres.  Elect,  Gary  Davis . Canandaigua 

Past  Pres.,  Charles  Richardson . Baldwinsville 

Sec’y.,  Janene  Lucia . Ithaca 

Delegate,  Steven  Murphy . Ithaca 


Mail  all  correspondence  to: 

Janene  Lucia 
c/o  Cornell  University 
171  Stocking  Hall 
Ithaca,  NY  14853 
607.255.2893 

NORTH  DAKOTA  ENVIRONMENTAL 
HEALTH  ASSN. 


Pres.,  Mike  Walton . Bismarck 

1st  Vice  Pres.,  James  Schothorst . Grand  Forks 

2nd  Vice  Pres.,  Dick  Bechtel . Mandan 

Past  Pres.,  Kevin  Misek . Rugby 

Sec’yv  Debra  Larson . Bismarck 

Treas.,  Kenan  Bullinger . Bismarck 

Delegate,  John  Ringsrud . Lakota 

Mail  all  correspondence  to: 

Debra  Larson 
Food  and  Lodging 
ND  Dept,  of  Health 


600  E.  Boulevard  Ave.,  Dept.  301 
Bismarck,  ND  58505-0200 
701.328.1292 

OHIO  ASSN.  OF  MILK,  FOOD 
&  ENVIRONMENTAL  SANITARIANS 


Pres.,  James  Baker . Lancaster 

1st  Vice  Pres.,  Robert  Clark . Uhrichsville 

2nd  Vice  Pres.,  Hermine  Willey . Columbus 

Sec’y*  Treas.,  Donald  Barrett . Canal  Winchester 

Past  Pres.,  Gloria  Swick . New  Lexington 

Delegate,  Gloria  Swick . New  Lexington 


Mail  all  correspondence  to: 

Donald  Barrett 
Health  Dept. 

6855  Diley  Road  N.W. 

Canal  Winchester,  OH  43110 
614.645.6195 

ONTARIO  FOOD  PROTECTION  ASSN. 


Pres.,  Bill  Boylan . Mississauga 

Vice  Pres.,  Ivan  Linjacki . Kitchener 

Sec’y  ./Treas.,  Zul  Nanjee . Guelph 

Past  Pres.,  Jean  Allen . Toronto 

Delegate,  Bill  Boylan . Mississauga 


Mail  all  correspondence  to: 

Bill  Boylan 

DiverseyLever  Canada 
2645  Royal  Windsor  Drive 
Mississauga,  Ontario  L5J  ILl 
Canada 
905.403.5055 

PENNSYLVANIA  ASSN.  OF  MILK, 
FOOD  &  ENVIRONMENTAL  SANITARIANS 


Pres.,  Craig  Weaver . Stoystown 

Pres.  Elect,  Patrick  Campbell . Ambridge 

Vice  Pres.,  Clyde  H.  Treffeisen . Warrington 

Sec’y.,  Eugene  R.  Frey . Lancaster 

Treas.,  Robert  Mock . Boyertown 

Past  Pres.,  Jacqueline  Homack . Hazeleton 

Delegate,  Eugene  R.  Frey . Lancaster 


Mail  all  correspondence  to: 

Eugene  R.  Frey 
Land  O’Lakes,  Inc. 

629  N.  Marshall  Street 
Lancaster,  PA  17602 
717.397.0719 

SOUTH  DAKOTA  ENVIRONMENTAL 
HEALTH  ASSN. 


Pres.,  Rex  Van  Den  Berg . Pierre 

Pres.  Elect,  Shannon  Jordre . Pierre 

Past  Pres.,  Rich  McEntaffer . Pierre 

Sec’y.  Treas.,  Curt  Thelen . Sioux  Falls 

Delegate,  Darwin  Kurtenbach . Pierre 


Mail  all  correspondence  to: 

Curt  Thelen 

Sioux  Falls  City  Health  Department 
132  N.  Dakota  Avenue 
Sioux  Falls,  SD  57102-0590 
605.367.7075 
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TENNESSEE  ASSN.  OF  MILK, 
WATER  &  FOOD  PROTECTION 


Pres.,  Jim  Byington . Blountville 

Pres.  Elect,  Steve  Jones . Kingsport 

Vice  Pres.,  Ronnie  Wade . Memphis 

Sec’y.  Treas.,  Ann  Draughon .  Knoxville 

Bd.  Mem.-at-Lge.,  Jim  Howie . CJiarlotte,  NC 

Past  Pres.,  Suzie  Sykes . Arlington,  TX 

Archivist,  Ruth  Fuqua . iMt.  Juliet 


Mail  all  correspondence  to: 

Ann  Draughon 

University  of  Tennessee 

Food  Science  and  Technology  Dept. 

Knoxville,  TN  37901-1071 
423.974.742S 

TEXAS  ASSN.  OF  MILK, 

FOOD  &  ENVIRONMENTAL  SANITARIANS 


Pres.,  Fred  Reimers . San  Antonio 

Past  Pres.,  Jaime  Cantu . Corpus  Christi 

Sec’y.  Treas.,  Ron  Richter . College  Station 

Delegate,  Janie  Park . Austin 


Mail  all  correspondence  to: 

TAMFES 
Ron  Richter 

Dept,  of  Animal  Science 
Texas  A  &  M 

('ollege  Station,  TX  77843-2471 
409.845.4409 

VIRGINIA  ASSN.  OF  SANITARIANS 
&  DAIRY  FIELDMEN 


Pres.,  Bennett  Minor . Mechanicsville 

1st  Vice  Pres.,  Michael  Hodges . Martinsville 

Sec’y.  Treas.,  David  Danset . Riclimond 

Past  Pres.,  Randy  Osborn  . Independence 

Delegate,  David  Dansey . Richmond 

Mail  all  correspondence  to: 

David  Dansey 
Box  1163 

Richmond,  VA  23209-1163 
804.786.1452 


WASHINGTON  MILK 
&  FOOD  SANITARIANS  ASSN. 


Pres.,  Greg  Rood . Roy 

Pres.  Elect,  Marc  Bates . Pullman 

Past  Pres.,  Jim  Watkins . Lake  Tapps 

Sec’y.  Treas.,  Lloyd  Ltiedecke . Pullman 

Delegate,  Stephanie  Olmsted . Seattle 


iMail  all  correspondence  to: 

Lloyd  Ltiedecke 
NW  312  True  Street 
Pullman,  WA  99163 
509.335.4016 

WISCONSIN  ASSN.  OF  MILK 
&  FOOD  SANITARIANS 


Pres.,  Amy  Bender . Richland  Center 

Pres.  Elect,  John  Christy . Tomah 

Past  Pres.,  Bill  Wendorff . Madison 

1st  Vice  Pres.,  George  Nelson .  Madison 

Sec’y.,  Randall  Daggs . Sun  Prairie 

Treas.,  Jay  Tucker . Madison 

Delegate,  Randall  Daggs . Sun  Prairie 


Mail  all  correspondence  to: 

Randall  Daggs 
6699  Prairie  View  Drive 
Sun  Prairie,  W1  53590 
608.837.2087 

WYOMING  ENVIRONMENTAL  HEALTH  ASSN. 


Pres.,  Laurie  Leis . Casper 

Pres.  Elect,  Shirley  Etzell . Lander 

Sec’y.,  Nola  Evans . Laramie 

Treas.,  Roy  Kroeger . Cheyenne 

Past  Pres.,  Stephanie  Whitman . Laramie 

Delegate,  Nola  Evans . Laramie 

Mail  all  correspondence  to: 

Nola  Evans 
4205  Crow  Drive 
Laramie,  WY  82072 
307.745.4591 
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UpDates 


Osmonics  Establishes  New 
Strategic  Sales  and 
Marketing  Positions 

Osmonics  announced  three 
promotions  to  new  positions 
that  will  strengthen  the  company’s 
strategic  sales  and  marketing. 

Lee  C'.omb  has  been  promoted 
to  Vice  President  Engineered 
Products  and  Systems  (EP&S). 

Comb  was  formerly  Director  of 
Sales  for  EP&S.  He  joined  Osmonics 
in  1978,  and  has  spent  the  last  18 
years  selling  custom-tailored 
systems  into  a  wide  range  of 
applications  around  the  world. 

Bjarne  Nicolaisen  has  been 
promoted  to  Vice  President  Interna¬ 
tional.  Nicolaisen  joined  Osmonics 
with  the  Desal  acquisition  in  1996. 
formerly,  he  was  responsible  for 
international  sales  and  marketing, 
and  will  now  have  greater  responsi¬ 
bility  for  these  same  functions  in 
Euro/Africa,  Asia/Pacific,  and  Latin 
America. 

Roger  Miller,  promoted  to  Vice 
President  Marketing  and  Strategy, 
will  develop  corporate  strategy 
and  oversee  the  coordination  of 
all  marketing  efforts.  Miller  joined 
Osmonics  in  1993  as  a  Product 
Manager  for  Pumps,  after  holding 
key  management  positions  with 
several  manufacturing  concerns. 
Most  recently  he  served  as  Manager 
of  Marketing. 

FPM&SA  Appoints  New 
Communications  Director 

Food  Processing  Machinery 

&  Supplies  Association  (FPM&SA) 
recently  announced  the  appoint¬ 
ment  of  Susan  J.  Higginbotham 
to  the  position  of  Communications 
Director.  In  her  new'  position, 
Higginbotham  will  manage  the 
association’s  marketing  communica¬ 


tions  efforts,  including  advertising 
and  public  relations. 

As  President  of  Higginbotham 
&  Associates,  Inc.,  she  oversaw  the 
day-to-day  activities  of  a  multimil¬ 
lion  dollar  full-service  marketing 
communications  firm  located  in 
Albany,  N.Y.,  with  a  subsidiary  in 
New  York  (aty.  Previously, 
Higginbotham  was  Executive  Vice 
President  /  (dient  Services  at 
Communication  and  Design  Agency 
Inc.  in  Schenectady,  N.Y.  Her 
earlier  experience  included  media 
management,  account  management 
and  direct  experience  in  radio  and 
television. 


Eriez  Magnetics 
Announces  Promotions 

Eriez  Magnetics  has  announced 
several  key  promotions.  They 
include;  as  the  new  Product 
Manager,  Metal  Detectors,  Jeff 
Kaveny  will  be  responsible  for 
directing  the  Sales  and  Marketing 
efforts  for  Eriez’  line  of  metal 
detectors. 

In  a  newly  created  position, 

Ed  Razanauskas  will  concentrate 
on  major  account  potential  and 
developing  opportunities  with 
original  equipment  manufacturers 
(OEM’s)  as  Manager,  Special 
Projects,  Metal  Detectors. 

Ray  Spurgeon  will  use  his 
technical  knowledge  of  metal 
detectors  in  his  new  position. 
Technical  Sales  Representative, 
Metal  Detectors. 

In  another  newly  created 
position.  Rich  McDowell’s  new 
responsibilities  will  include  con¬ 
ducting  application  testing,  sup¬ 
porting  product  design  efforts,  and 
providing  sales/service  assistance. 

Linda  Solak  has  been  appointed 
as  Technical  Sales  Representative, 
Vibratory/Screening.  Solak  will  be 
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responsible  for  providing  support 
to  sales  efforts  in  the  field. 

Alfa  Laval  Flow  Inc., 

Names  New  Vice  President 

Alfa  Laval  Flow  Inc.  has  named 
Robert  Schuck  as  the  new'  Vice 
President  of  Finance  and  Adminis¬ 
tration. 

Alfa  Laval  Flow’  Inc.,  is  a  new 
company  resulting  from  the  integra¬ 
tion  of  three  Alfa  Laval  companies; 
G&H  Products  Corp.,  of  Pleasant 
Prairie,  WI;  Alfa  Laval  Pumps  Inc., 
of  Kenosha,  WI,  and  Alfa  Laval 
Saunders  Inc.,  of  Houston,  TX.  The 
new  company’s  headquarters  will 
be  at  the  present  location  of  G&H 
Products. 

Schuck  joined  G&H  Products 
in  1996  as  Financial  Controller, 
managing  the  finance  and  informa¬ 
tion  systems  departments.  Prior  to 
G&H,  Schuck  managed  the  financial 
department  at  another  company.  He 
has  been  with  the  Alfa  Laval  Group 
since  1991. 

J&W  Scientific  Announces 
New  Manager  of  Custom 
Column  Shoppe 

J&W  Scientific  announces  the 
appointment  of  Dean  Rood  to 
.Manager  of  the  Custom  Column 
Shoppe.  Dean  previously  worked 
in  J&W’s  Technical  Support  Depart¬ 
ment  as  Senior  Applications 
Chemist.  He  is  also  known  for  his 
published  work  in  the  form  of 
technical  applications  and  papers, 
as  Associate  Editor  for  the  Journal 
of  Chromatographic  Science  and 
for  the  first  and  second  editions 
of  the  popular  reference  work 
A  Practical  Giiicle  to  the  Care, 
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Maintenance  and  Troubleshooting 
of  Capillary  GC  Systems.  This 
background  will  enhance  his 
contribution  to  J&W's  custom 
manufacturing. 

Doug  Holt  Named  Interim 
Director  of  MU  Value- 
Added  Agriculture  Office 

Doug  Holt  has  been  named 

Interim  Director  of  the  Office 
of  Value-  Added  Agricultural 
Outreach  at  the  University  of 
Missouri-Columbia. 

Holt,  Associate  Professor  of 
Food  Science  and  Human  Nutrition, 
replaces  Dennis  Heldman  who 
retired  from  the  university,  said 
Hildegarde  Heymann,  Food  Science 
and  Engineering  Unit  Leader. 

Before  joining  MU  in  1989, 

Holt  was  an  Analytical  Food 
Chemist  for  the  Dole  Package  Food 
Company  in  San  Jose,  CA.  He  has 


taught  undergraduate  and  graduate 
classes  in  food  science  and  served 
as  Director  of  the  Missouri  Center 
for  Agricultural  Products  Technol¬ 
ogy.  Holt,  a  native  of  Corpus 
Christi,  Texas,  holds  B.S.  and  M.S. 
degrees  in  food  science  and 
technology'  from  Texas  A&M 
University  and  a  Ph.D.  in  food 
science  and  technology  from  the 
University  of  Nebraska. 

Executive  Promotions 
atA&B 

Brian  K.  Gehrke  has  been 
promoted  to  Senior  Vice 
President  of  Engineering.  Joining 
A&B  in  1980,  Mr.  Gehrke’s  career 
started  in  A&B’s  Engineering/ 
Project  Management  Group.  Gehrke 
went  on  to  positions  in  the  sales 
&  marketing  department  where  he 
was  promoted  to  Vice  President 
of  Sales  &  Marketing  in  1991. 


As  Senior  Vice  President  of 
Engineering,  Mr.  Gehrke  is  respon¬ 
sible  for  the  direction  and  contin¬ 
ued  development  of  the  corporate 
engineering  group.  Overseeing  the 
entire  mechanical  and  process 
engineering  staff,  he  will  adminis¬ 
trate  engineering  practices,  new 
product  development  as  well  as 
provide  system  design  and  support. 

Jim  Banks  has  been  promoted 
to  Vice  President  of  Sales  &  Market¬ 
ing.  Mr.  Banks  began  his  employ¬ 
ment  with  A&B  in  1979.  He  later 
went  on  to  sales  positions  with 
various  service  and  O.E.M.  compa¬ 
nies  serving  the  Process  Industry. 
Banks  returned  to  A&B  in  1997 
holding  the  position  of  Regional 
Sales  Manager. 

As  Vice  President  of  Sales  & 
Marketing,  Banks  is  responsible  for 
the  leadership  and  coordination  of 
corporate  sales  and  marketing 
strategy,  as  well  as  new  business 
development. 
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Boctenoiogcal  &  Chemical  retting 


Standards  and  Calibration  Sets 

Raw  Milk  Component  Standards 
Raw  Lowfat  Component  Standards 
Past/Homo  Lowfat  Standards 
High  Fat  Cream  Standards 
Light  Cream  Standards 
Electronic  Somatic  Cell  Standards 
Whey  Standards 
Urea  Standards 

Chemical  and  Bacteriological  Testing 
Milk  and  Milk  Products 
Producer  Quality  &  Component  Testing 
Mastitis  Culture/Cow  or  Bulk  Tank 
Third  Party  Verification/Validation 

High  Performance  Liquid  Chromatography 
Carbohydrates 
Antibiotics  in  Milk 

Mounds  View  Business  Park 
5205  Quincy  St, 

Mounds  View,  MN  55112 
(612)785-0484  phone 
(612)785-0584  Fax 
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Now  available  is  a  new  visual  tool 
that  brings  the  four  food  safety 
principles  to  life  by  presenting  them 
in  a  simple,  graphically  interesting 
manner.  lAMFES  encourages  its 
members  to  become  involved.  Join 
this  effort  and  you  can  help  close 
the  gap! 

For  information  on  joining  the 
FIGHT  BAG!™  campaign,  contact:  The 
Partnership  for  Food  Safety  Education, 
Phone:  202.429.8273;  Fax:  202.429. 
4550;  Web  site:  www.fightbac.org. 
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lAMFES  Joins  in 
National  Food  Safety 
Education  Initiative 

Despite  continued  progress 
in  improving  the  quality 
and  safety  of  foods  produced 
in  the  United  States,  food-related 
illness  remains  a  serious  public 
health  problem.  Each  year,  as  many 
as  9,000  deaths  and  between 
6.5  million  and  33  million  illnesses 
are  directly  linked  to  foodborne 
pathogens. 

However,  most  cases  of  food- 
related  illness  can  be  prevented  if 
consumers  recognize  that  they  play 
an  important  role  in  ensuring  the 
safety  of  the  foods  they  eat.  Accord¬ 
ingly,  public  health  and  food  safety 
authorities  are  stepping  up  their 
calls  for  education  about  safe  food 
handling  with  special  emphasis  on 
teaching  these  four  key  principles: 

(1)  wash  hands  and  surfaces  often; 

(2)  prevent  cross-contamination; 

(3)  cook  foods  to  proper  tempera¬ 
tures;  and  (4)  refrigerate  promptly. 
Tliese  four  principles  address 
critical  points  in  everyday  food 
handling  where  improper  practices 
can  lead  to  food-related  illness. 

To  communicate  these  food 
safety  basics,  lAMFES  has  joined  a 
national  coalition  of  industry 
government  and  consumer  groups 
—  called  the  Partnership  for  Food 
Safety  Education  —  in  one  of  the 
most  far-reaching  and  ambitious 
public  education  campaigns  ever 
to  focus  on  safe  food  handling.  The 
campaign  is  based  on  the  under¬ 
standing  that  to  capture  the 
public’s  attention,  it  will  be  neces¬ 
sary  to  make  food-related  illness 
personally  relevant  to  people  in 
their  everyday  lives.  As  such, 
lAMFES  has  been  introducing 
the  public  to  a  slimy,  green  cartoon 
character  called  “BAC.”  This 
character  is  to  be  used  to  educate 
the  public.  lAMFES  introduced 
“BAC^”  at  its  Annual  Meeting  in 
Nashville,  Tennessee  and  he 
appeared  on  the  September  cover 
oiDFES. 


Because  consumer  research 
points  to  a  knowledge  gap  about 
the  sources  and  nature  of  food- 
related  illness,  the  Fight  BACr 
campaign  will  also  help  the  public 
understand  why  foodborne  bac¬ 
teria  is  everyone’s  concern. 

I’hrough  this  new  education  effort, 
consumers  will  learn  that: 

•  Bacteria  are  a  part  of  all  living 
things  and  are  found  on  all 
raw  agricultural  products; 

•  Harmful  bacteria  can  be 
transferred  from  food  to 
people,  people  onto  food,  or 
from  one  food  to  another; 

•  Bacteria  can  grow  rapidly  at 
room  temperature; 

•  Growth  of  harmful  bacteria 
in  food  can  be  slowed  or 
stopped  by  refrigerating  or 
freezing; 

•  Food-related  illness  can 
produce  symptoms  from  mild 
to  very  serious.  Illness  can 
occur  from  30  minutes  to 
two  weeks  after  eating  food 
containing  harmful  bacteria; 

•  People  who  are  most  likely 
to  become  sick  from  food- 
related  illness  are  infants 
and  young  children,  senior 
citizens  and  people  with 
weakened  imune  systems. 

It  is  important  for  everyone  to 
learn  these  important  facts  in  order 
to  reduce  food-related  illness.  That’s 
why  lAMFES  is  promoting  this  new 
food  safety  graphic  which  has  the 
potential  to  become  familiar  and 


meaningful  to  the  general  public. 
This  new  visual  tool,  which  was 
extensively  tested  for  consumers, 
brings  the  four  food  safety  prin¬ 
ciples  to  life  by  presenting  them 
in  a  simple,  graphically  interesting 
manner.  lAMFES  encourages  its 
members  to  become  involved  in 
this  effort.  For  additional  infor¬ 
mation,  contact  The  Partnership 
for  Food  Safety  Education  at  Phone: 
202.429.8273;  Fax;  202.429.4550; 
Web  site:  www.fightbac.org. 

Arborviral  Encephalitis 
Surveillance 

here  are  many  different 
types  of  arthropod-borne 
viruses  (arborviruses),  and 
they  are  carried  by  mosquitoes, 
sandflies,  and  midges.  The  arboviral 
diseases  which  have  been  seen  in 
Mississippi  with  any  regularity  are 
Eastern  Equine  Encephalitis  (EEE) 
and  St.  Louis  encephalitis  (SLE) 
which  are  mosquito-borne.  Many 
cases  are  asymptomatic  or  mild. 
Symptoms  of  severe  disease  include 
acute  onset  of  headache,  high  fever, 
meningeal  signs,  stupor,  disorienta¬ 
tion,  coma  and  seizures.  SLE  may 
occur  in  outbreaks  or  epidemics 
and  is  maintained  in  an  enzootic 
cycle  with  birds  and  mosquitoes. 
The  predominant  vector  in  Missis¬ 
sippi  is  the  southern  house  mos¬ 
quito  (Ciilex  quinqiiefasciatiis). 
EEE  is  transmitted  to  humans  by 
a  variety  of  mosquitoes. 

In  Mississippi  it  is  predominantly 
transmitted  by  salt  marsh  mosqui¬ 
toes  (Culex  safinariiis),  and  inland 
by  the  freshwater  marsh  mosquito 
(CA)quillettUUci  perturbam).  Horses 
and  humans  are  dead  end  hosts  for 
the  virus  and  do  not  act  as  sources 
of  the  virus  for  mosquitoes.  EEE  is 
not  transmitted  from  person  to 
person  or  between  horses  and 
humans.  The  MSDH  coordinates  a 
hospital-based  system  of  active 
surveillance  for  symptomatic 
arboviral  disease.  Ten  hospitals 
across  the  state  are  contacted 
weekly  to  determine  whether  any 
ca.ses  of  encephalitis  of  unknown 
etiology  have  occurred.  For  any 
possible  ca.ses,  specimens  are 
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News,  continued 


obtained  and  sent  to  C'lX;  for 
diagnostic  testing.  Physicians  at 
liospitals  outside  this  system  are 
urged  to  call  the  Division  of  Epide¬ 
miology  at  601 .960.7725  if  they 
have  patients  in  w'hich  they  suspect 
arborviral  infection,  and/or  for 
whom  they  would  like  specimens 
sent  to  C^D(^  for  arboviral  testing, 
riiis  clinical  and  diagnostic  infor¬ 
mation  is  used  to  inform  other 
health  care  professionals  to  the 
presence  or  risk  of  disease.  Addi¬ 
tionally,  the  information  is  useful 
to  alert  the  public  to  take  precau¬ 
tionary  measures  in  the  geographic 
area  in  which  a  patient  acquired 
their  disease.  Treatment  of  the 
patient  must  be  based  on  clinical 
information,  as  this  confirmatory 
laboratory  information  can  take  an 
extended  period  of  time  to  com¬ 
plete. 

State  Adopts  New  Rules 
to  Curb  Foodborne 
Illness;  Officials  Soy 
Lower  Refrigeration 
Temperatures  Will 
Reduce  Salmonella, 
Other  Diseases 

he  Texas  State  Board  of 
Health  was  cited  as  adopting 
new  regulations  for  rest¬ 
aurants,  supermarkets,  snack  bars 
and  other  retail  food  establish¬ 
ments.  The  new  142-page  regula¬ 
tory  food  code  is  the  first  major 
revision  for  Texas  since  1977.  Most 
of  the  details  of  the  revised  code 
were  not  made  public  at  the  board 
meeting.  State  officials  were  cited 
as  saying  the  regulations,  which  go 
into  effect  in  mid-(Xtober,  are 
patterned  after  the  nonmandatory 
1997  Federal  Food  and  Drug 
Administration  guidelines,  already 
adopted  by  a  dozen  other  states. 
They  will  become  the  state’s 
minimum  standards,  which  local 
governments  must  follow. 

Home-rule  cities  such  as  Au.stin 
can  adopt  more  stringent  guidelines 
if  they  choose.  The  biggest  and 


most  controversial  change  under 
the  new  regulations  requires  food 
establishments  to  reduce  the 
maximum  temperature  of  their 
refrigeration  units  from  45  to  41'" 
(5°C). 

According  to  the  FDA.  a  41° 
temperature  significantly  slows  the 
growth  of  organisms  such  as 
Salmonella.  Listeria.  Yersinia,  the 
vibrios  and  others  that  can  cause 
foodborne  illnesses.  The  41° 
regulation  also  would  be  in  har¬ 
mony  with  IT.S.  Department  of 
Agriculture  guidelines  as  well  as 
C^anadian  and  European  require¬ 
ments,  an  important  consideration 
as  food  becomes  increasingly 
global. 

Temperature  change  has  been 
controversial  because  it  could 
require  many  food  establishments 
to  purchase  new  equipment.  The 
state  is  giving  these  establishments 
five  years,  and  in  some  cases  longer, 
to  replace  various  refrigeration 
units.  Another  major  regulatory 
change  is  that  prepared  foods, 
potentially  hazardous  foods  and 
opened  packaged  foods  in  restau¬ 
rants  will  be  required  to  be  date- 
marked  and  have  specific  shelf 
lives,  (ilen  Garey,  general  counsel 
for  the  Texas  Restaurant  Associa¬ 
tion.  was  quoted  as  .saying  at  the 
board  meeting  that,  “We  support 
the  rules  in  the  report." 

Lisa  Wright  of  San  Diego. 
Regulatory  Affairs  Manager  for 
Foodmaker  Inc.,  was  quoted  as 
saying,  “It's  in  everyone's  best 
interest.”  Foodmaker  is  the  parent 
company  of  Jack  in  the  Box.  which 
has  372  stores  in  Texas. 

Reprinted  from  Austin  Ameri- 
can-Statesnian. 

Metro  Food  Market 
Embraces  Seal 
of  Commitment 

etro  Food  Market,  a  division 
of  Richfood  Holdings,  Inc., 
the  Maryland  (anincil  on 
Food  Safety  (M(]FS)  and  the  Mary¬ 
land  Hospitality  Education  Founda¬ 
tion  (MUFF)  have  announced  that 


Metro  Food  Market  will  be  the  first- 
in-state  participant  in  the  Grocery 
Seal  of  CJommitment  food  safety 
training  program.  The  announce¬ 
ment  was  made  by  John  Ryder, 
President  of  Metro  Food  Markets. 

According  to  Progressive 
Grocer  (5/98),  only  two  grocery 
chains  nationally  have  implemented 
HACX'.P-based  training.  MHEF’s  new 
program,  introduced  state  wide  in 
June,  1998,  was,  “greeted  with 
open  arms  by  Maryland  grocers," 
said  Lisa  Wilkin.son,  MHFF's 
Executive  Director.  "We  are  bring¬ 
ing  high-standard,  cx)st-effective, 
voluntary  food  safety  training  to  all 
types  of  food  handlers  and  vendors 
in  the  state  of  Maryland."  According 
to  Ryder,  “We  have  already  started 
training  staff.  In  fact,  all  of  our  staff, 
including  me,  will  be  taking  this 
training.  At  this  time,  very  few 
chains  nationwide  have  made  this 
commitment  to  their  customers.  We 
wanted  to  offer  this  as  soon  as  we 
learned  of  the  program."  Metro, 
upon  completion  of  training,  will 
receive  the  Grocery  Seal  of  Com¬ 
mitment.  The  Seal  was  offered  to 
grocers  after  national  attention  was 
received  by  MHEF’s  sister  program 
for  restaurateurs.  The  Seal  of 
Commitment  is  a  designation  that 
signifies  completion  of  food  safety 
courses  by  front-of  and  back-of- 
house  staff  and  a  continued  compli¬ 
ance  with  the  Council’s  mission  of 
thorough,  on-going  education.  The 
Seal  of  Commitment  is  earned  after 
the  participant  completes  a 
Manager’s  Sanitation  Cx*rtification; 
sponsors  a  two-hour  on-site  safety 
seminar  entitled  “Smart  Staff" 
during  which  "^5%  of  the  staff  is 
present;  and,  implements  “Smart 
Start."  a  workbook-based  self  test  in 
which  new  hires  must  score  100%. 

The  (a)uncil  on  Food  Safety  is  a 
program  developed  and  operated 
by  MUFF  in  partnership  with  the 
state  and  local  departments  of 
health.  MUFF  is  a  nonprofit  organi¬ 
zation  that  serves  Maryland’s 
hospitality  and  tourism  indu.stries  as 
the  preferred  source  of  education. 
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training,  resources  and  research. 
MHEF  is  known  nationally  for  its 
training  and  certification  in  food 
safety  and  alcohol  service;  School- 
to-Career,  apprenticeship,  and 
internship  programs  professional 
development  seminars.  Major 
sponsors  include  McCormick, 
IISF&G  and  the  Restaurant  Associa¬ 
tion  of  Maryland. 

International  Food 
Security  and  Safety 
Addressed 

Ohe  Science  Source  for  Food, 
Agricultural,  and  Environ¬ 
mental  Issues;  Complex 
relationships  among  food  safety; 
sufficiency  and  security  of  food  on 
a  global  and  United  States  basis 
were  explored  by  international 
speakers  at  a  conference  sponsored 
in  November  1997  by  the  Council 
for  Agricultural  Science  and 
Technology  (CAST),  an  interna¬ 
tional  consortium  of  36  scientific 
and  professional  societies.  Speakers 
included  representatives  from  the 
United  Nations  Food  and  Agricul¬ 
ture  Organization,  World  Food 
Programme,  International  Fund  for 
Agricultural  Development,  and  the 
World  Trade  Organization. 

Food  Security:  International 
Dimensions  Food  security  issues 
differ  on  each  continent.  Asia  has  a 
much  larger  fraction  of  the  world’s 
population  than  of  its  arable  land. 
Projections  suggest  crop  yields  in 
China  might  be  increased  consider¬ 
ably.  If  India’s  current  economic 
growth  accelerates,  diets  may 
change  there  and  India  will  be 
placing  even  greater  demand  on  the 
world  food  system.  Asia  in  general 
is  likely  to  import  greater  quantities 
of  food. 

Africa  has  experienced  rapid 
population  growth  and  slow 
economic  growth.  Its  per  capita 
food  production  has  declined  for 
three  decades.  It  will  continue  to  be 
a  net  food  importer  well  into  the 
twenty-first  century.  Western 


Europe’s  expected  growth  in  food 
consumption  is  limited.  Agricul¬ 
tural  productivity  there  is  high; 
however,  future  agricultural  export 
prospects  will  be  limited. 

In  Central  and  Eastern  Europe 
agricultural  productivity  has  been 
low  by  international  standards 
relative  to  its  potential.  Privatization 
has  begun  and  eventually  this 
region  will  play  an  important  role 
in  addressing  world  food  needs. 

South  America  has  the  largest 
arable  land  area  available  for 
agricultural  exporters,  relative  to 
its  population  without  causing 
deforestation  or  other  environmen¬ 
tal  damage.  The  continent  likely 
will  supply  a  much  larger  volume 
of  agricultural  exports  in  the  next 
century.  Australia  and  new  Zealand 
historically  have  been  strong 
agricultural  exporters,  and  they 
are  expected  to  continue  in  this 
role,  although  with  limited  expan¬ 
sion  potential. 

North  America  has  a  mature, 
high-income,  slowly  growing 
market  for  agricultural  output. 
Canada  will  become  an  even  larger 
exporter  of  both  bulk  commodities 
and  higher-valued  products.  In  the 
United  States,  1996  agricultural 
policy  changes  increased  farmers’ 
planting  flexibility  and  responsive¬ 
ness  to  world  market  demand.  A 
larger  fraction  of  its  meats  and 
other  animal  products  likely  will  be 
exported  in  the  future. 

Hunger  and  Poverty:  The  real 
food  crisis  today  is  hunger  caused 
by  poverty.  Despite  a  55%  increase 
in  worldwide  food  production 
from  1970  to  1995,  the  number  of 
malnourished  people  worldwide 
dropped  by  only  1 5%,  and  800 
million  people  (an  estimated  20% 
of  the  world’s  population)  remain 
hungry.  Experts  say  the  supply  of 
food  will  have  to  increase  by  30  to 
50%  to  meet  demand  in  the  year 
2020.  In  Africa,  parts  of  Asia,  and  in 
the  near  East,  the  absolute  number 
of  hungry  people  will  increase, 
though  the  proportion  of  the 
population  that  is  undernourished 
will  decline. 


Four  principles  must  guide 
thinking  about  food  security.  Food 
security  is  about  people,  not  about 
commodities.  Chronically  hungry 
people  are  very  poor  and  usually 
landless.  Women  and  girls  suffer 
disproportionately.  When  food  is  in 
short  supply,  women  eat  last.  The 
food  issue  is  access.  Increased  food 
production  is  not  enough. 

Today’s  hunger  leads  to 
tomorrow’s  hunger.  Hunger  passes 
from  hungry  mother  to  malnour¬ 
ished  child.  This  damage  is  irrevers¬ 
ible;  the  harm  caused  by  early 
malnutrition  or  undernutrition 
cannot  be  offset  by  adequate 
nutrition  later. 

Creation  of  employment  and 
support  for  education  —  especially 
of  girls,  because  it  decreases  the 
birth  rate-is  needed.  Women  must 
be  supported  as  agents  of  social 
change.  More  than  80%  of  the  food 
in  Africa  is  grown  by  women.  Yet 
they  still  find  it  difficult  to  gain 
access  to  basic  requirements  such 
as  credit,  fertilizer,  technology',  and 
land. 

Potential  Solutions:  In  Novem¬ 
ber  19%,  the  World  Food  Summit 
Declaration  and  Plan  of  Action 
reaffirmed  the  right  of  access  of 
everyone  to  a  safe,  nutritious, 
adequate  food  supply.  Their  goal  is 
to  decrease  the  number  of  under¬ 
nourished  by  one-half  by  no  later 
than  the  year  2015.  Local  solutions 
to  food  insecurity  can  be  identified, 
provided  that  (1)  the  people 
involved  are  consulted,  (2)  the 
value  of  their  knowledge  is  recog¬ 
nized.  and  (3)  external  knowledge 
is  used  to  complement  local 
knowledge. 

Food  Quality  and  Safety: 
Challenges  and  Solutions:  Microbial 
pathogens  are  likely  to  dominate 
food  safety  concerns  in  the  future; 
consumers  will  need  information 
on  risks  involved. 

Food  safety  regulations  should 
be  based  on  science.  Food  safety 
policies  must  work  in  concert  with 
an  open  market  philosophy.  The 
Uruguay  Round  of  the  General 
Agreement  on  Tariffs  and  Trade 
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(GATT)  addressed  rules  for  agricul¬ 
tural  trade,  including  the  need  to 
lower  barriers  and  expand  access. 
The  Codex  Alimentarius  Commis¬ 
sion  is  working  to  establish  food 
safety  standards.  The  move  toward 
international  standards  will  help 
avoid  trade  disputes,  thereby 
providing  a  safer  and  more  abun¬ 
dant  food  supply  worldwide. 

Research  in  the  Twenty-First 
Century:  Technologies  must  add 
to  rather  than  deplete  the  earth’s 
resources,  be  nonpolluting,  apply 
to  farms  of  all  sizes,  and  be  sparing 
of  capital,  management,  and 
nonrenewable  resources.  Stable 
high-yield  production  is  needed. 

General  Conclusions:  The 
answer  to  the  challenges  of  global 
food  security  is  to  get  the  policies 
right,  thereby  unleashing  the 
creativity  and  inherent  entrepre¬ 
neurship  of  the  private  sector  in  all 
nations.  If  that  is  done  on  a  global 
basis,  the  capacity  to  provide  the 
world  with  an  adequate  diet  can  be 
achieved.  Only  with  knowiedge  and 
commitment  can  the  world  be  ted, 
the  disease  risk  in  food  consump¬ 
tion  minimized,  and  the  environ¬ 
ment  protected. 

Obsolete  Facilities  Can 
Hinder  Dairy  Farm 
Future 

he  following  commentary  is 
from  Dave  Kjome,  Southeast 
Minnesota  Dairy  Educator 
with  the  University  of  Minnesota 
Extension  Service.  Kjome  has  been 
involved  in  dairy  education  for  28 
years. 

“Minnesota  has  its  share  of 
older  dairy  facilities,  and  it  creates 
real  nightmares  when  producers 
look  to  some  type  of  phased  or 
major  expansion.  Having  been  on 
many  dairy  farms  over  the  past 
three  decades,  I  have  seen  many 
facilities  that  have  become  outdated 
and  inefficient.  In  the  upper  Mid¬ 


west,  many  dairy  buildings  are  not 
located  so  as  to  fit  into  a  system 
that  reduces  labor.  There  are  many 
facilities  that  were  adaptable  to 
new  barn  additions  of  10  to  20 
cows  and  some  upgrading  in  feed 
handling  and  livestock  waste. 

Today,  however,  their  location 
leaves  no  room  for  any  additional 
structure.” 

“During  a  visit  to  a  very 
successful  dairy  business  in  Penn¬ 
sylvania  a  couple  of  years  ago,  I 
heard  the  owner  remark  that  every 
livestock  facility  should  be  self 
destructive  in  20  years.  Sound 
wasteful?  Well,  how  many  dairy 
farmers  are  operating  today  with 
the  same  tractor,  corn  planter,  or 
pickup  as  20  years  ago?  There 
comes  a  time  in  the  life  of  a  dairy 
farm  when  the  old  barn  built  60, 

70,  or  80  years  ago  no  longer  is 
useful.  The  problem  is  we  can’t 
trade  it  for  a  new  one  or  an  up¬ 
graded  model.” 

How  Animal  Health 
Products  are  Approved 

nt  takes  tens  of  millions 
of  dollars  to  bring  a  new 
[animal  health]  product 
to  market”  points  out  Dennis 
Steadman,  Merial’s  Vice  President, 
North  American  Operations. 

A  rigorous  FDA  approval 
process  ensures  food  safety,  which 
adds  cost  to  research  and  develop¬ 
ment.  Here’s  a  quick  look  at  how 
animal  health  products  are  ap¬ 
proved,  as  explained  by  the  Animal 
Health  Institute  and  by  using 
Merial’s  Ivomec  Eprinex  as  the 
sample  product. 

Scientific  discovery:  Only  1  in 
20,006  discovered  chemicals  make 
it  from  the  laboratory  to  the  farm. 
Only  1  in  200  potential  drugs  make 
it  through  preclinical  testing  and 
approval. 


In  1984,  Merck  Research 
Laboratories  discovered  eprino- 
mectin.  By  1988,  its  properties 
were  identified. 

Preliminary  trials:  These  are 
conducted  in  test  tubes  on  simple 
organisms  such  as  bacteria,  yeast  or 
molds. 

Preclinical  trials:  These  studies 
involve  animals  to  estimate  dosage 
and  check  for  adverse  side  effects. 

If  the  compound  has  potential,  the 
research  company  notifies  the 
appropriate  federal  agency.  FDA 
approves  applications  to  investigate 
new  animal  drugs  and  feed  addi¬ 
tives.  USDA  reviews  research  plans 
for  vaccines  or  other  animal 
biologicals. 

In  March  1990,  Merck  filed  an 
investigation  on  New  Animal  Drug 
Application  for  eprinomectin  and 
began  the  formulation  and  develop¬ 
ment  process. 

Clinical  trials:  Tests  look  at 
safety  and  effectiveness  of  product. 
Government  scientists  work  with 
the  manufacturer  and  review  data. 
Field  trials  also  are  done  now  to 
show  how  the  product  performs  on 
the  field.  Manufacturer  must  prove 
it  can  produce  a  quality,  consistent 
product. 

Regulatory  revieiv:  After 
clinical  trials  are  done,  product  is 
tested  by  the  regulatory  agency.  If 
the  compound  is  proven  safe  and 
effective,  the  government  gives  the 
manufacturer  permission  to  market 
product. 

In  December  1996,  Merck 
submitted  its  drug  application  for 
final  approval. 

Product  approval:  The  product 
label  now  becomes  part  of  the 
federal  record  and  therefore,  a  legal 
document.  It  can’t  be  changed 
without  government  approval  and 
producers  must  follow  label  instr¬ 
uctions. 

In  April  1997,  FDA  approved 
Merial’s  Ivomec  Eprinex  Pour-On 
for  beef  and  dairy  cattle.  In  June, 
Merck  introduced  its  new  product. 
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Walker  Stainless  Equipment  Co. 


Liqui-MIxer”  High  Speed 
Mixer 

Walker’s  high  speed  Liqui- 
Mixer  "  dissolves  solids  or 
semi-solids  into  eomplete  solution, 
not,  just  suspension. 

The  Liqui-Mixer™  pulls  the 
product  from  the  top  center,  down 
to  the  high-speed  impeller,  which 
forces  it  out  to  the  side  of  the  tank 
and  up  top  again  to  repeat  the 
process. 

Walker’s  Liqui-Mixer™  can  suit 
a  wide  variety  of  applications  with 
optional  impellers  and  offset 
mounted  motors  with  adjustable 
speed.  Other  options  include  CIP 
sprayball,  heat  transfer  surface  for 
heating  or  cooling  with  insulation 
and  polished  outer  shell. 

Walker  Stainless  Equipment 
Co.,  New  Lisbon,  WI 


No.  331 


Innovative  3M  Petrifilm 
Information  Management 
System 

3M  is  introducing  its  Petrifilm 
Information  Management 
System,  providing  food  processors 
with  the  latest  innovation  in 
microbiological  testing  solutions. 

The  new  system  automatically 
performs  colony  counts  on  3M 
Petrifilm  Aerobic  Count  plates, 
streamlining  the  time-consuming 
practice  of  manually  counting 
colonies.  After  the  system  quickly 
counts  a  colony,  it  digitizes  the  data, 
allowing  users  to  view  and  analyze 
current  results,  retrieve  historical 
data  and  display  trends. 

The  system  consists  of  a 
compact,  table-top  plate  scanner, 
customized  softw'are  and  personal 
computer.  An  optional  bar  code 
system  is  available  to  provide 
further  control  over  the  sampling 
program. 

3M,  St.  Paul,  xMN 


No.  332 


GC  Product  for  Chemical 
Analysis 

J&W  Scientific  offers  a  new 
column  for  the  positive  identifi¬ 
cation  of  Methyl-ferf-butyl  Ether 
(MTBE)  in  environmental  samples. 
This  important  product  for  gas 
chromatographers  is  featured  in  a 
new  application  note  published  by 
J&W  Scientific. 

Amendments  to  the  1990  Clean 
Air  Act  have  led  environmentalists 
to  examine  the  existence  of  the 
contaminant  MTBE  in  drinking 


water  and  underground  water 
systems.  This  chemical  component 
is  a  result  of  oxygenated  fuel 
additives  introduced  in  an  effort 
to  combat  air  pollution.  Leaking 
underground  storage  tanks  and  the 
use  of  recreational  vehicles  on  lakes 
and  reservoirs  have  increased  the 
existence  and  corresponding 
environmental  hazards  of  MTBE. 

J&W’s  GC  column  DB-MTBE  is 
designed  specifically  for  chemists 
to  successfully  resolve  MTBE  from 
the  common  pollutants  2-  and  3- 
methylpentane.  The  column  is 
effective  for  EPA  Method  8020 
utilizing  a  photoionization  detector 
(PID)  and  a  flame  ionization 
detector  (FID).  The  GC  column  is 
available  in  a  30  meter  length,  with 
two  inner  diameters  of  0.45  nim 
and  0.53  mm. 

J&W  Scientific  Inc.,  Folsom, 
CA 


No.  333 


SystemSURE”  Rapid 
Hygiene  Monitoring 
System 

Becton  Dickinson  Microbiology 
Systems,  announces  that  its 
systemSURE™  Rapid  Hygiene 
Monitoring  System  has  been 
selected  as  a  “Millennium  Product” 
by  the  Design  Council  of  the  United 
Kingdom.  This  honor  is  awarded  to 
a  product  which  the  council  deems 
to  be  creative,  innovative,  environ¬ 
mentally  responsible,  and  pioneer¬ 
ing  in  its  field,  one  which  opens  up 
new  opportunities,  demonstrates 
the  application  of  new  or  existing 
technology,  challenges  conventions. 


The  publishers  do  not  warrant,  either  expressly  or  by  implication,  the  factual  accuracy  of  the  products  or  descriptions  herein, 
nor  do  they  so  warrant  any  views  or  opinions  offered  by  the  manufacturer  of  said  articles  and  products. 
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solves  a  key  problem  and  shows 
clear  user  benefits. 

systemSlIRE™  Rapid  Hygiene 
Monitoring  System  is  designed 
to  be  an  integral  component  of  the 
Hazard  Analysis  Critical  Control 
Point  (HACCP)  plans  of  food,  dairy, 
beverage,  cosmetic  and  pharma¬ 
ceutical  product  manufacturers. 
Utilizing  bioluminescence  tech¬ 
nology'  to  detect  and  measure 
soiling,  the  system  measures  the 
total  amount  of  adenosine  triphos¬ 
phate  (ATP),  a  molecule  that 
provides  the  energy  source  for  all 
living  organisms,  on  surfaces.  The 
systemSURE"'  Rapid  Hygiene 
Monitoring  System  provides  a 
measure  of  not  only  microbial 
contamination  but  also  organic 
residues  that  could  act  as  a  breed¬ 
ing  ground  for  microorganisms. 

In  a  recent  comparative  study, 
the  systemSURE  ”  Rapid  Hygiene 
Monitoring  System  was  shown  to 
be  significantly  more  sensitive  than 
other  tests,  detecting  low  levels  of 
contamination,  characterized  by 
invisible  soils.  The  system  “ap¬ 
peared  to  be  the  most  sensitive 
system  for  detecting  residual  food 
residue  diluted  beyond  visibility.” 
The  systemSURE  ”  Rapid  Hygiene 
Monitoring  System  was  also  rated 
“more  consistent”  in  reproducibil¬ 
ity;  i.e.,  the  ability  of  a  system  to 
allow  different  users  to  produce  the 
same  results  from  the  same  surface/ 
sample  consistently. 

Becton  Dickinson  Microbiology 
Systems,  Sparks,  MD 


No.  334 


Pall  Gelman  —  Expanded 
Line  of  Itansfer  Membranes 

Pall  Gelman  Laboratory’s  newly 
expanded  line  of  membranes 
for  transfer  and  immobilization 
features  membrane  chemistries  for 
sensitive  detection  and  consistent 
results  in  all  applications  and 
commonly-used  detection  systems. 
Nylon,  Nitrocellulose,  and  PVDE 
membranes  are  featured. 


Biodyne*  (Nylon  6,6)  mem¬ 
brane  provides  high  sensitivity 
and  low  background  for  enhanced 
resolution.  This  membrane  does 
not  crack,  shrink,  or  tear  when 
subjected  to  multiple  cycles  of 
hybridization,  stripping,  and 
reprobing.  It  is  intrinsically 
hydrophilic  for  easy  wetting. 

BioTrace™  NT  membrane  is 
pure  unsupported  nitrocellulose 
that  exhibits  low  burn-through  in 
transfer  applications.  The  mem¬ 
brane  is  strong  and  durable,  and 
less  likely  to  crack  than  competitive 
nitrocellulose.  It  is  ideal  for  colony 
and  plaque  lifts. 

Versatile  BioTrace  PVDE 
membrane  performs  well  in  protein 
and  nucleic  acid  transfers.  The 
membrane  exhibits  low  background 
with  chemiluminescent  detection 
systems,  and  has  broad  compatibil¬ 
ity  with  commonly  used  solvents. 

For  covalent  protein  immobili¬ 
zation,  Pall  Gelman  Laboratory 
offers  UltraBind™  affinity  mem¬ 
brane,  a  modified  polyethersulfone. 

Pall  Gelman  Sciences,  Ann 
Arbor,  MI 


No.  335 


R.  P.  Adams  Company,  Inc. 

Adams’  SLB  Aftercooler 
Offers  Cooling  and  Flow 

RP.  Adams  Company,  Inc.  has 
introduced  the  Adams  Model 
SLB  Pipeline  Removable  Aftercooler 
with  integral  cyclone  separator. 

The  SLB  Aftercooler  features 
a  short  length  bare  tube  design 
that  provides  enhanced  cooling 
performance  over  other  water- 
cooled  units. 


The  SLB  Aftercooler  is 
equipped  with  a  removable  tube 
bundle  for  easy  inspection,  mainte¬ 
nance  and  cleaning.  The  rear 
floating  tubesheet  design  fully 
eliminates  stress  effects  of  tube 
bundle  thermal  expansion  and 
contraction.  In  addition,  units  are 
designed  and  certified  to  meet 
Section  VIII  of  the  ASME  Code. 

Unlike  air-cooled  units,  the  SLB 
Aftercooler  provides  a  consistent 
and  predictable  process  control 
that  is  independent  of  ambient 
temperatures— even  during  summer 
months  when  ambient  tempera¬ 
tures  are  at  their  highest. 

SLB  Aftercoolers  effectively 
condense  and  remove  moisture  and 
contaminates  from  the  compressed 
air  stream,  eliminating  process  and 
control  difficulties  typically  found 
with  aircooled  units.  The  integral 
cyclone  separator  removes  mois¬ 
ture,  rust,  pipe  scale  and  other 
contaminates.  More  efficient 
cooling  and  separating  results  in 
less  moisture  downstream  and 
protects  sensitive  process  equip¬ 
ment,  instrumentation  and  pneu¬ 
matic  devices. 

R.P.  Adams  Company,  Inc. 
Buffalo,  NY 


No.  336 


Rapid  Results  with  Culture 
Confirmation  for  listeria 
Testing 

Dynabeads*  anti-Listeria  is 

designed  for  rapid,  immuno- 
magnetic  selective  enrichment 
(IMS)  of  Listeria  directly  from 
pre-enrichment  broths.  The  rapid 
and  simple  protocol  (less  than  30 
minutes)  saves  24  hours  of  valuable 
testing  time  compared  to  standard 
culture  methods  because  Dyna- 
beads"  anti-Listeria  simply  replaces 
the  use  of  Fraser  selective  enrich¬ 
ment  broths.  Isolated  Listeria 
colonies  (or  negative  results)  are 
achieved  in  48  hours  from  receipt 
of  sample. 
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Dynabeads''  anti-Listeria  are 
uniform,  superparamagnetic 
microspheres  (2.8  microns  in 
diameter)  with  affinity  purified 
antibodies  on  their  surface.  When 
incubated  with  a  sample,  Dyna- 
beads"  will  bind  their  target 
bacterium  forming  a  bacterium- 
magnetic  bead  complex.  This 
complex  is  separated  from  the 
heterogeneous  sample  by  perform¬ 
ing  the  test  in  a  magnetic  test  tube 
rack  (Dynal  MPC'-M).  The  isolated 
and  concentrated  bacterium:bead 
complex  can  then  be  cultured  on 
any  selective  culture  medium  (e.g., 
Oxford,  Palcam). 

Dynabeads*  IMS  method  is  a 
rapid  culture  technique.  Colony 
acquisition  means  rapid  results  with 
culture  confirmation.  This  highly 
sensitive  system  will  detect  as  few 
as  100  organisms/ml  of  pre-en- 
riched  sample.  Complete  detection 
is  achieved  for  the  genus  Listeria. 
The  concentration  and  purification 
of  the  sample  by  immunomagnetic 
separation  (IMS)  improves  bacterial 
isolation  and  thus  is  useful  for 
cultural  confirmation  of  other 
presumptive  methods.  The  protocol 
is  simple  and  reagents  are  shelf 
stable.  The  versatility  provided  by 
this  methodology  will  allow  testing 
of  many  different  sample  types 
while  enhancing  the  efficiency  of 
existing  manual  and  automated 
detection  methods. 


RadMan  —  Six  Detector 
Personal  Safety  Monitor 

Wandel  &  Goltermann  has 
launched  the  world’s  first 
personal  safety  monitor  capable 
of  measuring  both  electric  and 
magnetic  fields  in  any  direction. 

The  powerful  field  monitor 
RadMan  is  available  as  part  of  the 
company’s  Safety  Test  Solutions 
product  line.  It  offers  safety  in 


strong  electromagnetic  fields,  for 
example  around  radio  and  telecom¬ 
munications  systems,  RF  industrial 
equipment  and  plastic  welders. 

RadMan  monitors  the  limit 
values  established  by  national  and 
international  control  boards,  such 
as  IRPA,  VDE,  and  FCC.  Moreover, 
it  gives  out  both  a  visual  and  an 
acoustic  alarm  if  these  levels  are 
exceeded. 

A  major  benefit  of  RadMan  is  its 
ease  of  use,  the  operator  merely 
needs  to  switch  it  on,  as  it  is  already 
calibrated  to  the  relevant  standard. 
Aside  from  the  personal  warning 
function,  RadMan  can  be  used  as  a 
monitoring  and  leak  kjcator  unit 
simply  by  sliding  the  absorber  cap 
over  the  battery  compartment.  In 
addition,  it  is  able  to  distinguish  the 
differences  in  limit  values  for 
different  frequencies,  showing  the 
correct  exposure  value  as  a  per¬ 
centage  of  the  relevant  limit  value 
on  the  LED  display. 

Wandel  &  Goltermann/Chase 
Systems,  Flanders,  NJ 

I  Reader  Service 


Wandel  &  Goltermann/Cbase  Systems 


UNI-FILTER®  384-Well 
Filter  Bottom  Microplates 
from  Whatman 

Chemists  and  life  scientists 
working  in  combinatorial 
chemistry  or  genomics  can  very 
easily  boost  their  productivity  by 
400%  with  the  new  UNI-FILTER* 
384-well  filter  bottom  microplates 
for  high  throughput  screening. 

These  new  robotics  compatible 
UNI-FILTER*  384-well  filter  bottom 
microplates  have  the  same  size 
footprint  as  the  widely  available 
standard  96-well  microplate.  This 
means  that  each  384-well  micro¬ 
plate  fits  the  majority  of  microplate 
readers  that  read  384  wells.  In 
addition  to  fitting  commonly  used 
microplate  readers,  each  accurately 
and  precisely  manufactured  384- 
well  UNI-FILTER*  filter  bottom 
microplate  can  be  used  with  any 
automated  liquid  handling  and 
reagent  dispensing  systems  built  to 
handle  384-well  microplates. 

Each  well  in  every  Whatman 
UNI-FILTER*  384-weII  filter  bottom 
microplates  has  a  capacity  of  100 
pL.  Drip  directors  are  integral  parts 
of  the  sturdy  clear  polystyrene 
device  and  facilitate  collection  of 
filtrate  by  a  384-well  UNIPLATE™ 
collection  plate  without  crosstalk. 

Whatman  UNI-FILTER*  384- 
well  filter  bottom  microplates  are 
versatile  and  ideal  for  a  wide  variety 
of  applications.  Whatman  UNI¬ 
FILTER*  384-well  filter  bottom 
microplates  are  available  with  GF/C 
and  GF/B  glass  microfibre  filters 
that  have  broad  chemical  compat¬ 
ibility,  high  flow  rates,  and  nominal 
pore  sizes  of  1.2  gm  and  1.0  gm, 
respectively.  In  addition,  UNI¬ 
FILTER*  384-welI  filter  bottom 
microplates  are  also  available  with 
0.45  gm  PVDF  (polyvinylidene 
fluoride)  and  WCN  (Whatman 
cellulose  nitrate)  membrane  filters. 
UNI-FILITR*  384-well  filter  bottom 
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microplates  with  the  low  non¬ 
specific  protein  binding  PVDF 
membrane  filters  are  suitable  for 
work  with  both  aqueous  and 
organic  samples  and  the  general 
purpose  WCN  membrane  is  suitable 
for  the  filtration  of  a  wide  variety 
of  aqueous  samples. 

Whatman  Inc.,  Clifton,  NJ 


No.  339 


Eleven  Silliker  Labs 
Receive  ISO  25 
Accreditation 

Silliker  Laboratories  Group,  Inc. 

has  received  ISO/IEC  Guide  25 
(ISO  25)  accreditation  for  1 1  labs 
from  the  American  Association  for 
Laboratory  Accreditation  (A2LA). 
ISO  25  defines  the  criteria  for 
recognition  as  a  competent  lab. 

Silliker’s  labs  are  the  first  to  be 
accredited  by  A2LA,  the  nation’s 
leading  accreditor  of  laboratories, 
to  the  more  specific,  highly  strin¬ 
gent  standards  developed  by  the 
Food  Laboratory  Accreditation 
Working  Group  (FLAWG).  These 
standards  are  now  maintained  by 
AOAC  International’s  Technical 
Division  for  Laboratory  Manage¬ 
ment. 

A2LA  accreditation  to  ISO  25, 
which  defines  critical  elements  for 
quality  management  and  technical 
requirements  for  proper  operation, 
provides  an  objective  thirdparty 
assessment  of  the  technical  compe¬ 
tence  of  Silliker’s  laboratory  staff.  It 
also  attests  to  the  fact  that  Silliker 
has  been  found  to  be  in  compliance 
with  an  internationally  recognized 
set  of  standards. 


The  accredited  labs  are  located 
in  California,  Georgia,  Illinois, 

Iowa,  Minnesota,  New  Jersey,  Ohio, 
Pennsylvania,  Texas,  and  Wiscon¬ 
sin.  Silliker’s  Ontario,  Canada,  and 
new  Modesto  labs  (formerly  DFL 
Laboratories)  will  go  through  the 
assessment  process  over  the  next 
12  months. 

Silliker  Laboratories  Group, 
Inc.,  Homewood,  IL 


No.  340 


Solartron,  Inc. 


Precision  Data  Acquisition 
and  Control  Pods 

Solartron,  Inc.,  has  launched 
a  family  of  compact  DIN-rail 
mounting  data  acquisition  and 
control  units,  optimized  for  highly 
distributed  SCADA  and  DCS 
installations.  This  new  set  of 
modules,  designated  the  3593 
Family,  is  ideal  for  applications 
requiring  high-accuracy,  low 
channel-count  clusters  distributed 
over  a  wide  area.  Typical  applica¬ 
tions  range  from  water  treatment 
plants  and  cold-storage  warehouse 
monitoring  to  machinery  condition 
monitoring  and  building  access  and 
climate  control.  Indu-stry-standard 
MODBUS/RS485  interfacing 
ensures  immediate  integration  into 


most  commercially  available 
SCA DA/DCS  systems,  enabling 
instrumentation  engineers  to  add 
data  acquisition  front-ends  to 
pumps,  fans,  and  status  monitoring 
to  doors  or  valves,  where  it  was 
previously  uneconomic. 

Solartron’s  3593  Family  com¬ 
prises  three  analog  data  acquisition 
modules,  a  digital  1/0  module,  one 
for  proportional  analog  control, 
and  an  RS232  to  RS485  converter. 

Optional  support  software 
includes  a  simple  data  logging 
system  built  around  a  DDE  server, 
which  additionally  allows  data  to 
be  transferred  directly  into,  for 
example  spreadsheets  and  a 
configuration  program.  All  mea¬ 
surement  and  control  electronics 
are  packaged  in  150mm  x  100mm 
X  5()mm  plastic  cases  and  can  be 
DIN-rail  mounted  within,  say,  an 
IP65  mounting  case,  or  free  stand¬ 
ing  for  ultimate  installation  flexibil¬ 
ity  at  or  near  to  the  point  of  mea¬ 
surement.  Installation  is  further 
simplified  by  the  modules’  ability 
to  operate  from  any  1()-30V  ac 
or  dc  power  source  and  in  ambient 
temperatures  up  to  70°C. 

Precision  analog  measurement 
requirements  are  met  by  the  four 
channel  3593  134A  module  with  its 
16.67  millisecond  integration  time, 
1 6-bit  multislope  ADC  and  better 
than  ±0.025%  accuracy,  making  it 
one  of  the  most  accurate  DIN-rail 
mounting  data  acquisition  units 
available  today.  Measurement  rate 
is  limited  solely  by  the  38.4  kBaud 
RS485  communications  network 
and  polling  by  the  control  com¬ 
puter. 

Solartron  Inc.,  Allentown,  PA 


No.  341 
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3-A®  Sanitary  Standards  for  Spray  Cleaning  Devices 
Intended  to  Remain  in  Place, 

Number  78-00 

Formulated  By 

International  Association  of  Milk,  Food  and  Environmental  Sanitarians 
United  States  Public  Health  Service 
The  Dairy  Industry  Committee 


The  3-A  Sanitary  Standards  and  3-A  Accepted  Practices  provide  hygienic  criteria  applicable  to  equipment  and 
systems  used  to  safely  produce,  process,  and  package  milk,  milk  products,  and  both  perishable  and  nonperishable 
foods  or  comestible  products.  It  is  the  purpose  of  the  lAMFES,  USPHS,  and  DIG  in  connection  with  the  develop¬ 
ment  of  the  3-A  Sanitary  Standards  Program  to  allow  and  encourage  full  freedom  for  inventive  genius  or  new  devel¬ 
opments.  Spray  cleaning  device  specifications  heretofore  or  hereafter  developed  which  so  differ  in  design,  materi¬ 
als,  and  fabrication  or  otherwise  as  not  to  conform  to  the  following  standards  but  which,  in  the  fabricator’s  opinion, 
are  equivalent  or  better,  may  be  submitted  for  the  joint  consideration  of  the  lAMFES,  USPHS,  and  DIC  at  any  time. 


A  SCOPE 

A1  These  standards  cover  the  sanitary  aspects 

of  spray  cleaning  devices  attached  to  stainless 
steel  solution  supply  tubes  intended  to  remain 
in  place  during  processing  operations  and 
used  on  storage  and  processing  equipment 
and  machinery  for  milk,  milk  products,  or 
other  comestibles.  These  standards  do  not 
cover  spray  cleaning  devices  which  are 
removed  prior  to  processing  operations. 

A2  In  order  to  conform  with  these  3-A  Sanitary 

Standards,  spray  cleaning  devices  shall 
comply  with  the  following  design,  material, 
and  fabrication  criteria  and  the  applicable 
documents  referenced  herein. 

B  DEFINITIONS 

B1  Product:  Shall  mean  milk,  milk  products, 

and  other  comestibles. 

B2  Solutions:  Shall  mean  water  and/or  those 

homogeneous  mixtures  of  cleaning  agents 
and/or  sanitizers  and  water  used  for  flushing, 
cleaning,  rinsing,  and  sanitizing. 

B3  Surfaces 

B3. 1  Product  Contact  Surfaces:  Shall  mean  all 

surfaces  which  are  exposed  to  the  product 


and  surfaces  from  which  liquids  may  drain, 
drop,  diffuse,  or  be  drawn  into  the  product. 

B3.2  Solution  Contact  Surfaces:  Shall  mean  the 
interior  surfaces  of  the  equipment  or  system 
which  are  used  exclusively  for  supply  and 
recirculation  of  cleaning  and/or  sanitizing 
solutions,  except  those  used  to  supply 
concentrated  cleaning  and/or  sanitizing 
materials  to  the  point  of  use. 

B3.3  Nonproduct  Contact  Surfaces:  Shall  mean 

all  other  exposed  surfaces. 

B4  Cleaning 

B4. 1  Mechanical  Cleaning  or  Mechanically 

Cleaned'.  Shall  mean  soil  removal  by  impinge¬ 
ment,  circulation,  or  flowing  chemical  deter¬ 
gent  solutions  and  water  rinses  onto  and 
over  the  surfaces  to  be  cleaned  by  mechanical 
means  in  equipment  or  systems  specifically 
designed  for  this  purpose. 

B4. 1 . 1  Cleaned  In  Place  ( CIP):  Shall  mean  mechani¬ 

cal  cleaning  of  equipment,  the  cleanability  of 
which  has  been  sufficiently  established  such 
that  all  product  or  solution  contact  surfaces 
do  not  have  to  be  readily  accessible  for 
inspection  (for  example,  silo-type  tanks  or 
w'elded  pipelines). 
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B5 

Surface  Modification^ 

C 

MATERIALS 

B5.1 

Surface  Treatments:  Shall  mean  a  process 

Cl 

Metals 

whereby  chemical  compositions  or  mech¬ 
anical  properties  of  the  existing  surface  are 
altered.  There  is  no  appreciable,  typically 
less  than  1  gm  build-up  of  new  material; 
or  removal  of  existing  material. 

Cl.l 

Product  and  solution  contact  surfaces  shall 
be  of  stainless  steel  of  the  American  Iron 
and  Steel  Institute  (AISI)  300  Series'  or 
corresponding  Alloy  Cast  Institute  (ACI) 
types'^  (See  Appendix,  Section  E),  or  metal 

B5.1.1 

Surface  treatments  include: 

1.  Mechanical  (shot  peening',  polishing) 

2.  Thermal  (surface  hardening,  laser, 
electron  beam) 

which  under  conditions  of  intended  use  is 

at  least  as  corrosion  resistant  as  stainless  steel 
of  the  foregoing  types,  and  is  nontoxic  and 
nonabsorbent. 

3.  Diffusion  (carburizing,  nitriding) 

4.  Chemical  (etching,  oxidation) 

C2 

Nonmetals 

5.  Electropolishing 

C2.1 

Plastic  materials  may  be  used  for  all  spray 
cleaning  devices,  seals,  O-rings,  gaskets,  and 

B6 

Sanitizing  or  Sanitization:  Shall  mean  a 

parts  having  the  same  functional  purposes. 

process  applied  to  a  cleaned  surface  which  is 
capable  of  reducing  the  numbers  of  the  most 
resistant  human  pathogens  by  at  least  5  log,,, 
reductions  (99.999%)  to  7  log,,,  reductions 
(99.99999%)  by  applying  accumulated  hot 
water  or  steam  or  by  applying  an  EPA-regis- 
tered  sanitizer  according  to  label  directions. 

C2.1.1 

Plastic  materials,  when  used  for  the  above 
specified  application(s),  shall  conform  with 
the  applicable  provisions  of  the  3-A  Sanitary 
Standards  for  Multiple-Use  Plastic  Materials 
Used  as  Product  Contact  Surfaces  for  Dairy 
Equipment  Number  20-. 

Sanitizing  may  be  effected  by  mechanical  or 
manual  methods. 

C2.2 

Rubber  and  rubber-like  materials  may  be  used 
for  coatings,  seals,  O-rings,  gaskets,  and  parts 

B7 

Sterilization:  Shall  mean  a  process  effected  by 

having  the  same  functional  purposes. 

heat,  chemicals,  or  other  mechanical  means 
that  destroys  all  vegetative  bacteria  and 
inactivates  relevant  bacterial  spores. 

C2.2.1 

Rubber  and  rubber-like  materials,  when  used 
for  the  above  specified  application(s),  shall 
conform  with  the  applicable  provisions  of 

B8 

Readily  or  Easily  Removable:  Shall  mean 
quickly  separated  from  the  equipment  with 
the  use  of  simple  hand  tools  if  necessary. 

the  3-A  Sanitary  Standards  for  Multiple-Use 
Rubber  and  Rubber-Like  Materials  Used  as 
Product  Contact  Surfaces  in  Dairy  Equipment, 

B9 

Simple  Hand  Tools:  Shall  mean  implements 

Number  18-. 

normally  used  by  operating  and  cleaning 
personnel  such  as  a  screwdriver,  wrench,  or 
mallet. 

C2.3 

Rubber  and  rubber-like  materials  or  plastic 
materials  having  product  contact  surfaces 
shall  be  of  such  composition  as  to  retain  their 

BIO 

Easily  or  Readily  Accessible:  Shall  mean  a 
location  which  can  be  safely  reached  by  an 
employee  from  the  floor,  platform,  or  other 
permanent  work  area. 

surface  and  conformational  characteristics 
when  exposed  to  the  conditions  encountered 
in  the  environment  of  intended  use  and  in 
cleaning  and  bactericidal  treatment  or  steril¬ 

Bll 

Inspectable:  Shall  mean  all  product  contact 

ization. 

surfaces  can  be  made  available  for  close  visual 
observation. 

C2.4 

The  final  bond  and  residual  adhesive,  if  used, 
on  bonded  rubber  and  rubber-like  materials 

B12 

Dead  End:  Shall  mean  an  area  or  space 
wherein  a  product,  ingredient,  cleaning  or 
sanitizing  agent,  or  other  extraneous  matter 

and  bonded  plastic  materials  shall  be  non¬ 
toxic'’. 

may  be  trapped,  retained,  or  not  completely 
displaced  during  operational  or  cleaning 
procedures. 

C2.5 

Where  materials  having  certain  inherent 
functional  purposes  are  required  for  specific 
applications,  such  as  seals  and/or  bearing 

B13 

Substantially  Elush:  Shall  mean  mating 
surfaces  or  other  juxtaposed  surfaces  shall 
be  within  1/32  in.  (0.794  mm). 

components,  carbon  and/or  ceramic  materials 
may  be  used.  (Carbon  and/or  ceramic  materi¬ 
als  shall  be  inert,  nonporous,  nontoxic. 

B14 

Close  Coupled:  Shall  mean  mating  surfaces 
or  other  juxtaposed  surfaces  that  are  less  than 
twice  the  nominal  diameter  or  cross  section 
of  the  mating  surfaces  or  a  maximum  of  5  in. 
(127  mm). 

nonabsorbent,  insoluble,  resistant  to  scratch¬ 
ing,  scoring,  and  distortion  when  exposed  to 
the  conditions  encountered  in  the  environ¬ 
ment  of  intended  use  and  in  cleaning  and 
bactericidal  treatment  or  sterilization. 
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C3 

C3.1 


C4 

C4.1 


D 

D1 

Dl.l 


D2 

D2.1 


D2.1.1 

D2.1.1 

D2.1.1 


D2.1.1 


1 


Sterilizability 

In  a  processing  system  to  be  sterilized  by 
heat  and  operated  at  a  temperature  of  250°F 
(121°C)  or  higher,  all  materials  having  pro¬ 
duct  contact  surface(s)  used  in  the  construc¬ 
tion  of  spray  cleaning  devices  and  nonmetallic 
component  parts  shall  be  such  that  they  can 
be  (1)  sterilized  by  saturated  steam  or  water 
under  pressure  (at  least  15.3  psig  or  106  kPa) 
at  a  temperature  of  at  least  250°F  (121°C)  and 
(2)  operated  at  the  temperature  required  for 
processing. 

Nonproduct  Contact  Surfaces 
Ail  nonproduct  contact  surfaces  shall  be  of 
corrosion-resistant  material  or  material  that  is 
rendered  corrosion  resistant.  If  coated,  the 
coating  used  shall  adhere.  All  nonproduct 
contact  surfaces  shall  be  relatively  nonabsor¬ 
bent,  durable,  and  cleanable.  Parts  removable 
for  cleaning  having  both  product  contact  and 
nonproduct  contact  surfaces  shall  not  be 
painted. 

FABRICATION 
Surface  Finish 

All  product  and  solution  contact  surfaces 
shall  have  a  finish  at  least  as  smooth  as  a  No.  4 
ground  finish  on  stainless  steel  sheets  and  be 
free  of  imperfections  such  as  pits,  folds,  and 
crevices  in  the  final  fabricated  form,  except 
as  provided  for  in  Section  D2.  (See  Appendix, 
Section  F.) 

Permanent  Joints 

All  permanent  joints  in  metallic  product 
and  solution  contact  surfaces  shall  be  con¬ 
tinuously  welded.  Welded  areas  on  product 
contact  surfaces  shall  be  at  least  as  smooth 
as  a  No.  4  ground  finish  on  stainless  steel 
sheets,  and  be  free  of  imperfections  such 
as  pits,  folds,  and  crevices  when  in  the  final 
fabricated  form,  except  that  where  welds 
are  not  accessible  for  grinding  and  polishing, 
the  following  welding  requirements  shall  be 
followed. 

All  welds  shall  be  made  by  the  TIG  method  or 
an  equally  satisfactory  method.  The  following 
precautions  shall  be  taken: 

1  Inert  back-up  gas  shall  be  used  to  protect 
and  control  the  interior  of  the  weld. 

.2  The  welding  surface  (interior,  face,  and 
exterior)  shall  be  cleaned  and  freed  of  all 
foreign  matter  and  surface  oxide  before 
welding.  Iron-free  abrasive  shall  be  used  when 
cleaning  surfaces. 

.3  All  tube  and  fitting  ends  shall  be  square  cut 
and  deburred. 


D2.1.1.4  Welding  procedures  shall  assure  uniform  and 
complete  penetration  of  the  weld  at  all  times. 

D2.1.1.5  All  welds  having  pits,  craters,  ridges,  or 

imbedded  foreign  materials  shall  be  removed 
and  the  joints  shall  be  properly  re-welded. 

D2. 1 . 1 .6  Internal  and  external  grinding  and/or  polish¬ 
ing  of  pipeline  or  device  assembly  welds  is 
not  required.  However,  welds  performed 
from  the  outside  of  a  pipeline  or  device 
cannot  create  imperfections  such  as  pits, 
folds,  and  crevices  on  the  interior  of  the 
pipeline  or  device. 

D2. 1.1.7  A  horoscope  or  other  acceptable  inspection 
device  shall  be  available  to  use  to  inspect 
representative  welds. 

D3  Bonded  Materials 

D3.1  Bonded  rubber  and  rubber-like  materials  and 

bonded  plastic  materials  having  product 
contact  surfaces  shall  be  bonded  in  a  manner 
that  the  bond  is  continuous  and  mechanically 
sound,  so  that  when  exposed  to  the  condi¬ 
tions  encountered  in  the  environment  of 
intended  use  and  in  cleaning  and  bactericidal 
treatment  or  sterilization,  the  rubber  and 
rubber-like  material  or  the  plastic  material 
does  not  separate  from  the  base  material  to 
which  it  is  bonded. 

D4  Cleaning  and  Inspectability 

D4.  1  Spray  cleaning  devices  shall  be  designed  so 

that  the  product  and  solution  contact  surfaces 
of  the  spray  cleaning  devices  and  all 
nonremoved  appurtenances  thereto  can  be 
mechanically  cleaned  and  shall  be  installed  to 
be  accessible  and  readily  removable  for 
inspection  or  readily  inspectable  in  place. 

D5  Inlet  Connections 

D5.1  When  provided,  sanitary  inlet  fittings,  connec¬ 

tions,  and  valves  shall  conform  with  those 
applicable  provisions  of  3-A  Sanitary  Standards 
for  Polished  Metal  Tubing  for  Dairy  Products, 
Number  33-, 3-A  Sanitary  Standards  for  Fittings 
for  Milk  and  Milk  Products,  Number  63-  and 
the  applicable  3-A  Sanitary  Standard  for  the 
valve  in  use. 

D5.2  Self-cleaning  slip)-joints  and  retaining  clips  are 

an  acceptable  method  of  attaching  spray 
cleaning  devices  to  solution  supply  tubes. 

(See  Appendix,  Sections  G  and  H.) 

D6  Mating  and  Bearing  Surfaces 

D6.  1  Product  and  solution  contact  mating  surfaces 

or  areas  that  provide  a  bearing  surface  for 
a  rotating  element  shall  permit  the  cleaning 
solution  to  flush  the  entire  surface  during 
the  cleaning  cycle  and  drainage  after  the 
cycle. 
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D7  Draining 

D7. 1  Product  and  solution  contact  surfaces  shall  be 

self-draining  except  for  normal  clingage  when 
properly  installed. 

D8  Radii 

D8. 1  All  internal  angles  of  less  than  1 35°  on 

product  and  solution  contact  surfaces  shall 
have  radii  of  not  less  than  1/8  inch  (3-18  mm), 
except  that: 

D8. 1 . 1  Smaller  radii  may  be  used  when  they  are 

required  for  essential  functional  reasons,  such 
as  bearing  surfaces  or  fittings  referenced  in 
Section  D5.1.  In  no  case  shall  such  radii  be 
less  than  1/32  inch  (0.794  mm). 

D8. 1.1.1  Holes  for  retaining  clips  shall  be  not  less  than 
1/8  in.  (3-18  mm)  in  diameter. 

D8. 1 .2  Radii  in  standard  O-ring  grooves  shall  be  as 
specified  in  Appendix,  Section  I. 

D8. 1.3  Radii  of  spray  orifices  are  at  the  discretion 
of  the  fabricator. 

D9  Gaskets 

D9. 1  Gaskets  having  a  product  or  solution  contact 
surface  shall  be  removable  or  bonded. 

D9.2  Grooves  in  gaskets  shall  be  no  deeper  than 
their  width. 

D9.3  Gasket  retaining  grooves  in  product  or 

solution  contact  surfaces  for  removable 
gaskets  shall  not  exceed  1/4  in.  (6.35  mm)  in 
depth  or  be  less  than  1/4  in.  (6.35  mm)  wide 
except  those  for  standard  O-rings  smaller  than 
1/4  in.  (6.35  mm),  and  those  provided  for  in 
Section  D5.1. 

DIO  Threads 

DIO.  1  There  shall  be  no  threads  on  product 
or  solution  contact  surfaces. 

Dll  Springs 

D 1 1 . 1  Any  coil  spring  having  product  or  solution 
contact  surfaces  shall  have  at  least  3/32  in. 
(2.38  mm)  openings  between  coils,  including 
the  ends,  when  the  spring  is  in  the  free 
position. 

D12  Sterilization  Systems 

D12. 1  Spray  cleaning  devices  used  in  a  processing 

system  to  be  sterilized  by  heat  and  operated 

at  a  temperature  of  250°F  (121°C)  or  higher 
shall  comply  with  the  following  additional 
criteria: 

D 12. 1.1  The  construction  shall  be  such  that  all 

product  contact  surfaces  can  be  (1)  sterilized 
by  saturated  steam  or  water  under  pressure 


(at  least  15.3  psig  or  106  kPa)  at  a  tempera¬ 
ture  of  at  least  250°F  (121°C)  and  (2)  operated 
at  the  temperature  required  for  processing. 

D 1 3  Nonproduct  and  Nonsolution  Contact 

Surfaces 

D 1 3 . 1  Nonproduct  and  nonsolution  contact  surfaces 

shall  have  a  smooth  finish  free  of  pockets  and 
crevices,  and  shall  be  readily  cleanable. 

Those  surfaces  to  be  coated  shall  be  effec¬ 
tively  prepared  for  coating. 

D 1 4  Retractable  Spray  Cleaning  Devices 

Dl4. 1  Retractable  spray  cleaning  devices  shall  be  of 
substantially  flush  construction  and  automati¬ 
cally  operated. 

D14.2  Retractable  spray  cleaning  devices  with 

powered  actuators  shall  have  an  open  space 
of  at  least  one  inch,  clear  for  inspection, 
between  the  actuator  and  the  retractable 
spray  cleaning  device. 

D14.2. 1  Powered  actuators  shall  be  readily  demount¬ 
able  from  the  retractable  spray  cleaning 
device  and  stem. 

APPENDIX 

E  STAINLESS  STEEL  MATERIALS 

Stainless  steel  conforming  to  the  applicable 
composition  ranges  established  by  AISI  for 
wrought  products,  or  by  ACI  for  cast  prod¬ 
ucts,  should  be  considered  in  compliance 
with  the  requirements  of  Section  Cl  herein. 
Where  welding  is  involved,  the  carbon 
content  of  the  stainless  steel  should  not 
exceed  0.08%.  The  first  reference  cited 
in  Cl  sets  forth  the  chemical  ranges  and  limits 
of  acceptable  stainless  steel  of  the  300  Series. 
Cast  grades  of  stainless  steel  corresponding 
to  types  303,  304,  and  316  are  designated 
CF-16F,  CF-8,  and  CF-8M,  respectively.  The 
chemical  compositions  of  these  cast  grades 
are  covered  by  ASTiM  specifications^  A351/ 
A351M,  A743/A743M  and  A744/A744M. 

F  PRODUCT  CONTACT  SURFACE  FINISH 

Surface  finish  equivalent  to  a  150  grit  or 
better  as  obtained  with  silicon  carbide, 
properly  applied  on  stainless  steel  sheets, 
is  considered  in  compliance  with  the  require¬ 
ments  of  Section  D1  herein.  A  maximum 
of  R^  of  32|iin.  (0.80  pm),  when  measured 
according  to  the  recommendations  in  Amer¬ 
ican  National  Standards  Institute  (ANSI)/ 
American  Society  of  Mechanical  Engineers 
(ASME)”  B46.1-  Surface  Texture,  is  considered 
to  be  equivalent  to  a  No.  4  finish. 
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G  SPRAY  DEVICE  INSTALLATION 

AND  APPUCATION 

The  installation  of  Spray  Devices  must  be 
adequate  to  clean  each  application.  The 
installation  of  sprays  in  existing  tanks,  of 
older  design,  may  require  the  prior  installa¬ 
tion  of  nozzles,  and  the  subsequent  modifica¬ 
tion  of  some  appurtenances  such  as  agitator 
couplings  and  bearings  to  make  them  clean- 
able.  A  variety  of  fittings  are  illustrated  in 
APPENDIX  H  and  descriptions  follow; 

G1  Spray  cleaning  devices  may  be  affixed  to 

removable  spray  solution  supply  tubes 
installed  through  installation  fittings  above 
the  product  zone,  or  may  be  affixed  to  per¬ 
manently  welded-in  spray  solution  supply 
tubes  which  enter  above  the  product  zone 
(See  Appendix,  Section  H.) 

G 1 . 1  If  a  removable  solution  supply  tube  is  installed 
through  an  installation  fitting,  means  should 
be  provided  for  effective  mechanical  cleaning 
of  the  resulting  annular  space. 

G 1 .2  If  a  permanently  welded-in  solution  supply 

tube  is  used,  the  equipment  design,  construc¬ 
tion,  and  installation  should  provide  for 
access  to  each  of  the  solution  supply  tubes  for 
purposes  of  removing  and  re-installing  spray 
cleaning  devices,  either  through  the  person¬ 
nel  access  ports  by  strategic  placement  of  the 
tubes,  or  by  entering  the  equipment. 

G2  Spray  installation  nozzles  and  solution  supply 
tubes  may  penetrate  equipment  walls  below 
the  product  zone  if  there  is  no  other  manner 
to  install  the  spray  head  to  achieve  the 
required  coverage. 

G2. 1  The  installation  fitting  should  include  a  close 
coupled  valve  at  the  interface  of  the  internal 
tank  wall,  to  eliminate  dead  ends,  and  the 
entire  fitting  should  be  free  draining  when 
the  tank  is  emptied. 

G3  INSTALLATION  FITTINGS 

G3. 1  Clamp-Type  Tank  Spud:  Spray  supply  tubes 

are  commonly  welded  through  clamp  caps  as 
shown  in  Figure  1  and  drilled  with  three  1/16 
in.  (1.59  mm)  holes  1  in.  (25.4  mm)  beneath 
the  cap.  Spray  headers,  spray  balls,  or 
rotating  sprays  are  then  attached  to  the  end 
of  the  tube,  from  inside  the  tank,  by  use  of 
a  Slip-Joint  and  Retaining  Clip  as  shown  in 
Figures  3  and  4.  This  concept  is  widely  used 
with  single  or  multiple  2-1/2  in.  (63-5  mm) 
spray  cleaning  devices  that  can  be  installed 
and  removed  from  outside  the  tank. 

G3.2  Weld-In  Type,  with  Fillet  Adapter:  Weld-in 
supply  tubes  may  be  installed  per  Figure  2. 
“Fillet  Adapters”  also  shown  in  Figure  2  may 
be  used  to  avoid  problems  of  burning  holes 


through  the  supply  tube  within  the  insulated 
area  when  attempting  to  make  fillet  welds. 

G4  TYPICAL  SPRAY  CLEANING  DEVICES 

G4. 1  Slip-Joint  and  Retaining  Clip:  These 
components,  shown  as  Figure  3,  when 
machined  to  repeatable  close  tolerances,  have 
been  shown  to  be  self-cleaning,  and  a  satisfac¬ 
tory  means  of  assembling  simple  or  complex 
spray  systems  within  the  product  zone  of 
storage  and  processing  vessels.  A  fixed  drilled 
ball-type  spray  is  welded  to  the  slip-joint  in 
the  example. 

G4.2  Bubble  Spray:  The  bubble  spray  is  an 
alternative  spray  cleaning  device  for  dry 
product  dairy  and  food  equipment.  (See 
Figures  5  and  6.)  A  modified  design.  Figure  6, 
provides  relatively  flush  interior  surfaces.  In 
both  bubble  spray  applications  the  provision 
of  three  or  more  holes  in  the  spray  supply 
tube,  and  proper  clearances  between  the  tube 
and  adapter  make  the  assemblies  self-cleaning. 
The  solution  supply  piping  may  be  continu¬ 
ously  purged  with  filtered  air  to  prevent 
product  entry. 

G4.3  Elbow  Sprays:  Many  variations  of  the  con¬ 
cept  shown  in  Figure  4  have  been  applied  to 
provide  coverage  of  the  underside  of  evapora¬ 
tor  tube  sheets,  large  ductwork  elbows,  and 
many  types  of  non-liquid  processing  equip¬ 
ment.  A  spray  head  on  a  standard  radius 
elbow  can  be  installed  or  removed  from 
outside  of  the  equipment.  A  second  elbow 
may  be  welded  to  the  spray  tube  as  shown 
in  Figure  1  to  properly  position  the  spray  via 
the  final  connection  to  the  cleaning  solution 
supply  line. 

G4.4  Rotating  Spray:  An  assembly  is  installed  on 
the  end  of  a  supply  tube  as  shown  in  Figure  7 
or  8,  and  held  in  place  with  a  stainless  steel 
Retaining  Clip  similar  to  Figure  3. 

G4.5  Retractable  Spray  Nozzles:  Automatically 
operated,  substantially  flush  nozzles  prevent 
the  product  from  moving  into  the  cleaning 
solution  supply  piping  during  the  production 
run.  Figure  9  illustrates  a  pneumatically 
retractable  spray  cleaning  device. 

G5  SPECIAL  CONSIDERATIONS 

G5. 1  Spray  Cleaning  Devices  Below  tbe  Product 
Level:  For  those  applications  which  require 
permanent  installation  of  the  spray  cleaning 
device  below  the  normal  product  level,  compli¬ 
ance  with  close  coupling  requirements  can  be 
achieved  by  modifying  an  air-operated  cross¬ 
type  valve  outlet  port  for  installation  through  a 
clamp-type  tank  spud  (Figure  1),  in  combina¬ 
tion  with  a  slip-joint  connection  (Figures  3  and 
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4)  for  the  submerged  spray  device.  The  clean¬ 
ing  solution  supply  to  the  valve  would  be 
isolated  and  the  supply  pipe  and  valve  body 
would  be  drained  before  and  during  the 
production  run  (Figure  10). 

G5.2  Tanks  With  Vertical  Agitators:  With  tanks 
using  vertical  agitators,  at  least  two  spray 
devices  are  required  to  ensure  complete 
coverage  with  no  pattern  shadows.  (See  Figure 
11).  They  should  be  installed  through  clamp 
type  spuds  to  allow  removal  for  inspection.  The 
spray  devices  should  mount  on  the  supply 
piping  using  retaining  pins  to  allow  inspection. 

H  DIAGRAMS 

The  diagrams  are  intended  to  demonstrate 
general  principles  only,  and  are  not  intended 
to  limit  individual  ingenuity.  The  design  used 
should  conform  with  sanitary  requirements 
set  forth  in  these  3-A  Sanitary  Standards. 

1  O-RING  GRCX)VE  RADII 

TABLE  1 


Groove  Radii  Dimensions  for  Standard  O-Rings 


O-Ring 
Cross 
Section, 
Nominal 
(AS  568)’ 

O-Ring 
Cross 
Section, 
Actual 
(AS  568) 

O-Ring 

Cross 

Section, 

Actual 

(ISO  3601-1)'" 

Minimum  Groove 
Radius 

I/I6  in. 

0.070  in. 

1.80  mm 

0.016  in.  (0.406  mm) 

3/32  in. 

0.103  in. 

2.65  mm 

0.031  in.  (0.787  mm) 

1/8  in. 

0.139  in. 

3.55  mm 

0.031  in.  (0.787  mm) 

3/16  in. 

0.210  in. 

5.30  mm 

0.062  in.  (1.575  mm) 

1/4  in. 

0.275  in. 

7.00  mm 

0.094  in.  (2.388  mm) 

J  ENGINEERING  DESIGN  A  ND  TECHNICAL 

CONSTRUCTION  FILE 

The  following  is  an  example  of  an  engineering 
design  and  technical  construction  file  (EDTCF) 
to  be  maintained  by  the  fabricator  as  evidence 
of  complying  with  3-A  Sanitary  Standards. 

J1  Purpose 

J1 . 1  To  establish  and  document  the  material, 

fabrication,  and  installation  (where  appropri¬ 
ate)  requirements  for  the  engineering  design 
and  technical  construction  files  for  all  prod¬ 
ucts,  assemblies,  and  sub-assemblies  supplied 
by  the  manufacturer  thereof  to  be  in  compli¬ 
ance  with  the  sanitary  criteria  found  in  3-A 
Sanitary  Standards  or  3-A  Accepted  Practices. 
It  is  recommended  that  the  engineering  and 
construction  file  or  files  be  submitted  with 
applications  for  3-A  Symbol  use  authorization. 


J2  Scope 

J2.1  This  EDTCF  applies  to  equipment  specified 

by; 

J2. 1 . 1  List  all  applicable  3-A  Sanitary  Standards  and 
3-A  Accepted  Practices. 

J3  Responsibilities 

J3.1  This  EDTCF  is  maintained  by;  The  Engineer¬ 

ing  Manager  (or  other  company  official) 

{name  and  title  of  responsible  official)  is 
responsible  for  maintaining,  publishing, 
and  distributing  this  EDTCF. 

J3.2  Implementation;  All  divisions,  specifically 

development  engineering,  standards  engineer¬ 
ing,  sales  engineering,  and  product  depart¬ 
ments  are  responsible  for  implementing  this 
EDTCF. 


■4' 


J4  Applicability 

J4. 1  The  3-A  Sanitary  Standards  and  3-A  Accepted 

Practices  are  voluntarily  applied  as  suitable 
sanitary  criteria  for  dairy  and  food  processing 
equipment.  3-A  Sanitary  Standards  are  refer¬ 
enced  in  the  Grade  A  Pasteurized  Milk 
Ordinance;  “Equipment  manufactured  in 
conformity  with  3-A  Sanitary  Standards 
complies  with  the  sanitary  design  and  con¬ 
struction  standards  of  this  Ordinance.” 

J5  References 

J5.1  List  any  additional  regulations  that  apply 

to  the  equipment  or  system  covered  by  this 
EDTCF. 

J5.2  Date  of  conformity  or  3-A  Symbol  Authoriza¬ 
tion  and  certificate  number,  if  authorized. 

J6  Design  and  Technical  Construction  File 

J6. 1  The  Engineering  Design  and  Technical 

Construction  File  may  consist  of  the  follow¬ 
ing: 

a.  an  overall  drawing  of  the  subject  equip¬ 
ment; 

b.  full  detailed  drawings,  accompanied  by 
any  calculations,  notes,  test  results,  etc. 
required  to  check  the  conformity  of 
the  equipment  with  the  3-A  Standards 
or  3-A  Practices; 

c.  a  list  of: 

(1)  the  essential  requirements  of  the 
standards  or  practices; 

(2)  other  technical  specifications,  which 
were  used  when  the  equipment  was 
designed; 
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d.  if  essential,  any  technical  report  or  certifi¬ 
cate  obtained  from  a  competent  testing- 
body  or  laboratory; 

e.  any  technical  report  giving  the  results  of 
tests  carried  out  internally  by  Engineering 
or  others; 

f.  a  determination  of  the  foreseeable  lifetime 
of  the  product  (optional); 

g.  a  copy  of  the  instructions  for  the  product 
(Instruction  Manuals/Instruction  Books); 

h.  for  serial  manufacturing,  the  internal 
measures  that  will  be  implemented  to 
insure  that  the  equipment  will  continue  to 
be  manufactured  in  conformity  with  the 
provisions  of  the  3-A  Sanitary  Standards  or 
3-A  Accepted  Practices; 

i.  change  records; 

j.  any  notified  body  technical  reports  and 
certification  tests; 

k.  copy  of  the  3-A  Symbol  authorization,  if 
applicable. 

J6.2  The  file  does  not  have  to  include  detailed 
plans  or  any  other  specific  information 
regarding  the  sub-assemblies,  tooling,  or 
fixtures  used  for  the  manufacture  of  the 
product  unless  a  knowledge  of  them  is 
essential  for  verification  of  conformity  with 
the  basic  sanitary  requirements  found  in  3-A 
documents. 


J6.3  The  documentation  referred  to  in  J6.1  above 
need  not  permanently  exist  in  a  material 
manner  in  the  EDTCF,  but  it  should  be 
possible  to  assemble  them  and  make  them 
available  within  a  period  of  time  commensu¬ 
rate  with  its  importance  (one  week  is  consid¬ 
ered  reasonable  time).  As  a  minimum,  each 
product  EDTCF  should  physically  contain  an 
index  of  the  applicable  document  of  J6.1 
above. 

J6.4  The  EDTCF  may  be  in  hard  copy  or  software 
form. 

J7  Confidentiality 

J7. 1  The  EDl'CF  is  the  property  of  the  manufac¬ 
turer  and  is  shown  at  their  discretion,  except 
that  all  or  part  of  this  file  will  be  available  to 
the  3-A  Symbol  Council  or  a  regulatory  agency 
for  cause  and  upon  request. 

J8  File  Location 

J8.1  The  EDTCF  shall  be  maintained  at  {location}. 

J9  File  Retention 

J9.1  The  EDTCF  (including  all  documentation 

referred  to  in  J6.1)  shall  be  retained  and  kept 
available  for  12  years  following  the  date  of 
placing  the  product  in  use  or  from  the  last 
unit  produced  in  the  case  of  series  manufac¬ 
ture. 


This  3-A  Sanitary  Standard  is  effective  November  15, 1998. 


'Use  current  revisions  or  editions  of  all  referenced  documents  cited  herein. 

^Additional  information  on  surface  modification  is  contained  in  Advanced  Materials  and  Processes,  Volume  137(1), 
January  1990;  “Coatings  and  Coating  Practices”  by  H.  Herman,  p.  59;  “Surface  Modification”  by  F.  A.  Smidt,  p.  61. 
ASM  International,  Materials  Park,  OH  44073;  Phone:  2l6.338.5151. 

'M1L-S-13165C(1),  November  1991,  Military  Specification:  Shot  Peening  of  Metal  Parts.  Available  from  Standardiza¬ 
tion,  Document  Order  Desk  (Department  of  Navy),  700  Robbins  Ave.,  Building  4,  Section  D,  Philadelphia,  PA  191 1 1- 
5094;  Phone:  215.697.2179. 

^The  data  for  this  series  are  contained  in  the  AISI  Steel  Products  Manual,  Stainless  &  Heat  Resisting  Steels,  Novem¬ 
ber  1990,  Table  2-1,  pp.  17-20.  Available  from  the  American  Iron  and  Steel  Society,  410  Commonwealth  Drive, 
Warrendale,  PA  15086;  Phone:  412.776.1535. 

'Steel  Founders  Society  of  America,  Cast  Metal  Federation  Building,  455  State  Street,  Des  Plaines,  IL  60016; 

Phone:  708.299.9160. 

•^Adhesives  shall  comply  with  21  CFR  175  -  Indirect  Food  Additives:  Adhesives  and  Components  of  Coatings. 
Document  for  sale  by  the  Superintendent  Documents,  U.S.  Government  Printing  Office,  Washington,  D.C.  20402; 
Phone:  202.783.3238. 

■^Available  from  ASTM,  100  Barr  Harbor  Drive,  West  Conshohocken,  PA  19428-2959;  Phone:  610.832.9500. 

"Available  from  the  American  Society  of  Mechanical  Engineers,  345  E.  47th  St.,  New  York,  NY  10017-2392; 

Phone:  212.705.7722. 
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3-A®  Sanitary  Standards  for  Auger-IVpe  Feeders, 

Number  81-00 

Formulated  By 

International  Association  of  Milk,  Food  and  Environmental  Sanitarians 
United  States  Public  Health  Service 
The  Dairy  Industry  Committee 


It  is  the  purpose  of  the  lAMFES,  IJSPHS,  and  DIC  in  connection  with  the  development  of  the  3-A  Sanitary 
Standards  Program  to  allow  and  encourage  full  freedom  for  inventive  genius  or  new  developments.  Auger-type 
feeder  specifications  heretofore  or  hereafter  developed  which  so  differ  in  design,  materials,  and  fabrication  or 
otherwise  as  not  to  conform  to  the  following  standards  but  which,  in  the  fabricator’s  opinion,  are  equivalent  or 
better,  may  be  submitted  for  the  joint  consideration  of  the  lAMFES,  USPHS,  and  DIC  at  any  time.  The  3-A  Sanitary- 
Standards  and  3-A  Accepted  Practices  provide  hygienic  criteria  applicable  to  equipment  and  systems  used  to 
produce,  process,  and  package  milk,  milk  products,  and  other  perishable  foods  or  comestible  products. 


A 

SCOPE 

may  drain,  drop,  diffuse,  or  be  drawn  into  the 

A1 

These  standards  cover  the  sanitary  aspects 

product. 

of  auger-type  feeders  used  to  convey,  at  a 
controlled  rate,  dry  milk,  dry  milk  products 
and  dry  milk  products  and  associated  ingred¬ 

B4.2 

Nonproduct  Contact  Surfaces:  Shall  mean  all 
other  expt)sed  surfaces. 

ients.  Product  enters  the  auger-type  feeder 

B5 

Cleaning 

hopper  and  exits  at  the  auger  output  via 
a  discharge  tube  assembly. 

B5.1 

Manual  (COP)  Cleaning:  Shall  mean  soil 
removal  when  the  equipment  is  partially  or 

A2 

In  order  to  conform  with  these  3-A  Sanitary- 
Standards,  auger-type  feeders  shall  comply 
with  the  following  design,  material,  and 
fabrication  criteria  and  the  applicable 
documents  referenced  herein'. 

totally  disassembled.  Soil  removal  is  effected 
with  chemical  solutions  and  water  rinses  with 
the  assistance  of  one  or  a  combination  of 
brushes,  nonmetallic  scouring  pads  and 
scrapers,  high  or  low  pressure  hoses  and 
tank(s)  which  may  be  fitted  with  recirculating 

B 

DEFINITIONS 

pump(s),  and  with  all  cleaning  aids  mani¬ 

B1 

Product:  Shall  mean  dry  milk,  dry  milk 
products,  and  other  food  ingredients. 

pulated  by  hand. 

B2 

Solutions:  Shall  mean  water  and/or  those 

B6 

Surface  Modification^ 

homogeneous  mixtures  of  cleaning  agents 
and/or  sanitizers  and  water  used  for  flushing, 
cleaning,  rinsing,  and  sanitizing. 

B6.1 

Surface  Treatments:  Shall  mean  a  process 
whereby-  chemical  compositions  or  mech¬ 
anical  properties  of  the  existing  surface  are 

B3 

Auger-Type  Feeder:  Shall  mean  equipment 
in  which  an  augerfs)  is  used  to  feed  or  meter 
products  and  may  include  integral  mech¬ 

altered.  There  is  no  appreciable,  typically 
less  than  1  gm,  build-up  of  new  material; 
or  removal  of  existing  material. 

anisms  to  assist  or  maintain  flow  of  product. 

B6.1.1 

Surface  treatments  include: 

B4 

Surfaces 

1.  Mechanical  (shot  peening',  polishing) 

B4.1 

Product  Contact  Surfaces:  Shall  mean  all 
surfaces  which  are  exposed  to  the  product 
and  surfaces  from  which  liquids  or  materials 

B6.2 

Coatings:  Shall  mean  the  results  of  a  process 
where  a  different  material  is  deposited  to 
create  a  new-  surface.  There  is  appreciable. 
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typically  more  than  1  pm  build-up  of  new 
material. 

B6.2.1  Coating  process  includes: 

1.  Spraying 

B7  Soil:  Shall  mean  the  presence  of  unwanted 

organic  residue  or  inorganic  matter,  with 
or  without  microorganisms,  including  food 
residue,  in  or  on  the  equipment. 

B8  Sanitizing  or  Sanitization:  Shall  mean  a 

process  applied  to  a  cleaned  surface  which  is 
capable  of  reducing  the  numbers  of  the  most 
resistant  human  pathogens  by  at  least  5  log^, 
reductions  (99.999%)  to  7  log,,,  reductions 
(99.99999%)  by  applying  accumulated  hot 
water  or  steam  or  by  applying  an  EPA-regis- 
tered  sanitizer  according  to  label  directions. 
Sanitizing  may  be  effected  by  mechanical 
or  manual  methods. 

B9  Easily  or  Readily  Removable:  Shall  mean 

quickly  separated  from  the  equipment  with 
the  use  of  simple  hand  tools  if  necessary. 

BIO  Easily  or  Readily  Accessible:  Shall  mean  a 
location  which  can  be  safely  reached  by  an 
employee  from  the  floor,  platform,  or  other 
permanent  work  area. 

B1 1  Simple  Hand  Tools:  Shall  mean  implements 
normally  used  by  operating  and  cleaning 
personnel  such  as  a  screwdriver,  wrench, 
or  mallet. 

B12  Nontoxic  Materials:  Shall  mean  those  sub¬ 
stances  which  under  the  conditions  of  their 
use  are  in  compliance  with  applicable  require¬ 
ments  of  the  Food,  Drug,  and  Cosmetic  Act 
of  19.^8,  as  amended. 

B1 3  Dead  End:  Shall  mean  an  area  or  space 

wherein  a  product,  ingredient,  cleaning,  or 
sanitizing  agent,  or  other  extraneous  matter 
may  be  trapped,  retained,  or  not  completely 
displaced  during  operational  or  cleaning 
procedures. 

Bl4  Substantially  Flush:  Shall  mean  mating 

surfaces  or  other  juxtaposed  surfaces  shall  be 
within  1/32  in.  (0.794  mm). 

B15  Corrosion  Resistant:  Shall  mean  the  surface 
has  the  property  to  maintain  its  original 
surface  characteristics  for  its  predicted 
.service  period  when  exposed  to  the  condi¬ 
tions  encountered  in  the  environment  of 
intended  use,  including  expected  contact 
with  product  and  cleaning,  sanitizing,  or 
sterilization  compounds  or  solutions. 

Bl6  Inspectable:  Shall  mean  all  product  contact 

surfaces  can  be  made  available  for  close  visual 
observation. 


C  MATERIALS 

Cl  Metals 

Cl .  1  Product  contact  surfaces  shall  be  of  stainless 

steel  of  the  American  Iron  and  Steel  Institute 
(AISl)  300  Series'  or  corresponding  Alloy  Cast 
Institute  (ACI)  types’  (See  Appendix,  Section 
E),  or  metal  which  under  conditions  of 
intended  use  is  at  least  as  corrosion  resistant 
as  .stainless  steel  of  the  foregoing  types,  and 
is  nontoxic  and  nonabsorbent. 

C2  Nonmetals 

C2. 1  Rubber  and  rubber-like  materials  may  be  used 

for  coatings  for  augers  and  auger  parts;  and 

flexible  hoppers,  gaskets,  shaft  seals,  O-rings, 
paddles,  scrapers,  and  parts  having  the  same 
functional  purposes. 

C2. 1 . 1  Rubber  and  rubber-like  materials,  when  u.sed 
for  the  above-specified  application(s),  shall 
conform  with  the  applicable  provisions  of  the 
3-A  Sanitary  Standards  for  Multiple-Use 
Rubber  and  Rubber-Like  Materials  Used  as 
Product  Contact  Surfaces  in  Dairy  Equipment, 
Number  18-. 

C2.2  Pla.stic  materials  may  be  used  for  augers  and 

auger  parts,  flexible  hoppers,  di.scharge  tubes, 
O-rings,  paddles,  .scrapers,  bushings,  bearing, 
seals,  sight  and/or  light  openings,  and  parts 
having  the  .same  functional  purposes.  Plastic 
materials  may  also  be  used  for  coatings  for 
augers  and  auger  parts,  and  discharge  tubes 
and  paddles. 

C2.2. 1  Plastic  materials,  when  u.sed  for  the  above- 
specified  application(s),  shall  conform  with 
the  applicable  provisions  of  the  3-A  Sanitary 
Standards  for  Multiple-Use  Plastic  Materials 
Used  as  Product  Contact  Surfaces  for  Dairy 
Equipment,  Number  20-. 

C2.3  Rubber  and  rubber-like  materials  and  plastic 
materials  having  product  contact  surfaces 
shall  be  of  such  composition  as  to  retain  their 
surface  and  conformational  characteristics 
when  exposed  to  the  conditions  encountered 
in  the  environment  of  intended  use  and  in 
cleaning  and  bactericidal  treatment. 

C2.4  The  final  bond  and  residual  adhesive,  if  used, 
on  bonded  rubber  and  rubber-like  materials 
and  bonded  plastic  materials  shall  be  non¬ 
toxic'’. 

C3  Nonproduct  Contact  Surfaces 

C3. 1  All  nonproduct  contact  surfaces  shall  be  of 
corrosion-resistant  material  or  material  that  is 
rendered  corrosion  resistant.  All  nonproduct 
contact  surfaces  shall  be  relatively  nonabsor¬ 
bent,  durable,  and  cleanable.  Parts  removable 
for  cleaning  having  both  product  contact  and 
nonproduct  contact  surfaces  shall  not  be 
painted. 
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D  FABRICATION 

D1  Surface  Texture 

D1 . 1  All  product  contact  surfaces  shall  have  a 

finish  at  least  as  smooth  as  a  No.  4  ground 
finish  on  stainless  steel  sheets  and  be  free  of 
imperfections  such  as  pits,  folds,  and  crevices 
in  the  final  fabricated  form.  (See  Appendix, 
Section  F.) 

D2  Permanent  Joints 

D2.1  All  permanent  joints  in  metallic  product 

contact  surfaces  shall  be  continuously  welded. 
Welded  areas  on  product  contact  surfaces 
shall  be  at  least  as  smooth  as  a  No.  4  ground 
finish  on  stainless  steel  sheets,  and  be  free  of 
imperfections  such  as  pits,  folds,  and  crevices 
when  in  the  final  fabricated  form,  except  that: 

D2. 1 . 1  In  such  cases  where  welding  is  impractical, 

press-fitting  may  be  employed  where  neces¬ 
sary  for  essential  functional  reasons  such  as 
bushings  and  pins.  (See  Appendix,  Section 
H.) 

D2. 1 .2  Press-fitting  and  shrink-fitting  shall  produce 
product  contact  surfaces  which  are  at  least  as 
smooth  as  a  No.  4  ground  finish  on  stainless 
steel  sheets  and  which  are  free  of  imperfec¬ 
tions  such  as  pits,  folds,  and  crevices.  See 
Appendix,  Section  H  for  press-fitting  and 
shrink-fitting  restrictions  and  limitations. 

D3  Bonded  Materials 

1)3. 1  Bonded  rubber  and  rubber-like  materials  and 

bonded  plastic  materials  having  product 
contact  surfaces  shall  be  bonded  in  a  manner 
that  the  bond  is  continuous  and  mechanically 
sound,  so  that  when  exposed  to  the  condi¬ 
tions  encountered  in  the  environment  of 
intended  use  and  in  cleaning  and  bactericidal 
treatment,  the  rubber  and  rubber-like  material 
or  the  plastic  material  does  not  separate  from 
the  base  material  to  which  it  is  bonded. 

D4  Coatings 

D4.1  Coatings,  if  used,  shall  be  free  from  surface 

delamination,  pitting,  flaking,  spalling, 
blistering,  and  distortion  when  exposed 
to  the  conditions  encountered  in  the  environ¬ 
ment  of  intended  use  and  in  cleaning  and 
bactericidal  treatment  or  sterilization. 

D4.2  Plastic  or  plastic-like  materials,  when  used  as  a 
coating,  shall  be  at  least  0.00.5  in.  (0.125  mm) 
thick. 

1)5  Cleaning  and  Inspectability 

1)5. 1  Product  contact  surfaces  shall  be  accessible 

for  manual  cleaning  and  inspection  when  in 


an  assembled  position  or  when  removed. 
Demountable  parts  shall  be  readily  removable. 

D5.2  Appurtenances  having  product  contact 

surfaces  shall  be  readily  removable,  or  they 
shall  be  cleanable  when  assembled  or  installed 
and  shall  be  easily  accessible  for  inspection. 

D6  Draining 

D6.  1  All  product  contact  surfaces  shall  be  self¬ 
draining  or  drainable  except  for  normal 
clingage. 

D7  Instruments 

D7. 1  All  instrument  connections  having  product 

contact  surfaces  shall  conform  with  the 
applicable  provisions  of  the  3-A  Sanitary- 
Standards  for  Sensors  and  Sensor  Fittings  and 
Connections  Used  on  Fluid  Milk  and  Milk 
Products  Equipment,  Number  74-. 

D7.2  All  instruments  provided  shall  conform  with 

the  applicable  provisions  of  the  3-A  Sanitary- 
Standards  for  Level  Sensing  Devices  for  Dry- 
Milk  and  Dry  Milk  Products,  Number  50-  or 
the  3-A  Sanitary  Standards  for  Refractometers 
and  Energy  Absorbing  Optical  Sensors  for 
Milk  and  Milk  Products,  Number  46-. 

D8  Sanitary  Tubing  and  Fittings 

D8. 1  All  metal  tubing  shall  conform  with  the  3-A 

Sanitary-  Standards  for  Polished  Metal  Tubing 
for  Dairy  Products,  Number  33-  and  the  3-A 
Sanitary-  Standards  for  Fittings  for  Milk  and 
Milk  Products,  Number  63-. 

D9  Gaskets 

D9. 1  Gaskets  having  a  product  contact  surface  shall 
be  removable. 

D9.2  Grooves  in  gaskets  shall  be  no  deeper  than 

their  width,  unless  the  gasket  is  readily 
removable  and  reversible  for  cleaning. 

D9.3  Gasket  retaining  grooves  in  product  contact 

surfaces  for  removable  gaskets  shall  not 
exceed  1/4  in.  (6.35  mm)  in  depth  or  be  less 
than  1/4  in.  (6.35  mm)  wide  except  those  for 
standard  O-rings  smaller  than  1/4  in.  (6.35 
mm). 

DIO  Radii 

DIO.  1  All  internal  angles  of  less  than  135°  on 

product  contact  surfaces  shall  have  radii  of 
not  less  than  1/4  in.  (6.35  mm)  except  that; 

D 10. 1 . 1  The  radii  in  grooves  in  gaskets  or  gasket 

retaining  grooves  shall  be  not  less  than  1/16 
in.  (1.59  mm),  except  for  those  for  .standard 
1/4  in.  (6.35  mm)  and  smaller  O-rings  and  for 
those  provided  for  in  Sections  D7  and  D8. 


1 


OCTOBER  1998  -  Dairy,  Food  and  Environmental  Sanitation  699 


r 


1)10. 1 .2  Radii  in  standard  O-ring  grooves  shall  be  as 
speeified  in  Appendix,  Section  J. 

1)10. 1 .3  When  the  thickness  of  one  or  both  parts 
joined  is  less  than  3/16  in.  (4.76  mm),  or 
when  welding  1/4  in.  (6.35  mm)  or  smaller 
diameter  pins  to  shafts,  the  minimum  radii  for 
fillets  of  welds  on  product  contact  surfaces 
shall  be  not  less  than  1/8  in.  (3.18  mm). 

Dll  Threads 

1)1 1 . 1  There  shall  be  no  threads  on  product  contact 
surfaces. 

1)12  Springs 

1)  1 2. 1  Any  coil  spring  having  product  contact 

surfaces  shall  have  at  least  3/32  in.  (2.38  mm) 
openings  between  coils,  including  the  ends, 
when  the  spring  is  in  the  free  position. 

1)  1 3  Shafts  and  Bearings 

1)1 3. 1  Shafts  of  auger-type  feeders  shall  have  a  seal 
that  is  of  a  pack  less  type  and  is  sanitary  in 
design,  and  shall  be  readily  accessible  for 
cleaning  and  inspection. 

1)13.2  Where  a  shaft  passes  through  a  product 

contact  surface,  the  portion  of  the  opening 
surrounding  the  shaft  shall  be  protected  to 
prevent  the  entrance  of  contaminants. 

I)  13  3  Bearings  having  a  product  contact  surface 

shall  be  of  a  nonlubricated  type. 

1)13-4  Lubricated  bearings,  including  the  perma¬ 
nently  sealed  type,  shall  be  located  outside 
the  product  contact  surface  with  at  least  1  in. 
(25.4  mm)  clearance  open  for  inspection 
between  the  bearing  and  any  product  contact 
surface. 

I)  14  Openings  and  Covers 

1)14. 1  Sight  and  light  openings  provided  shall 

conform  with  the  applicable  provisions  of  the 
3-A  Sanitary  Standards  for  Sight  and/or  Light 
Windows  and  Sight  Indicators  in  Contact  with 
Milk  and  Milk  Products,  Number  65-. 

D14.2  Openings  through  a  fixed  bridge  and  either 
hinged  or  removable  covers,  to  which  con¬ 
nections  are  not  permanently  attached,  shall 
be  flanged  upward  at  least  3/8  in.  (9. 52  mm). 
All  sanitary  pipelines  and  other  appurte¬ 
nances  entering  through  the  cover  shall  be 
fitted  with  a  sanitary  umbrella  deflector  that 
overlaps  the  edges  of  the  opening.  Other 
openings,  with  the  exception  of  agitator 
openings,  shall  have  a  removable  cover, 
which  shall  be  downwardly  flanged  to  make 
close  contact  with  the  upper  edges  of  the 
upwardly  flanged  opening  in  the  cover 


surface.  When  the  removable  cover  is  located 
in  the  main  cover,  it  shall  remain  in  position 
when  the  main  cover  is  raised. 

1)15  Agitators 

D1 5. 1  The  agitator  driving  mechanism,  if  provided, 

shall  be  securely  mounted  in  a  position  that 
will  provide  a  minimum  distance  of  1  in. 

(25.4  mm)  of  free  shaft,  measured  from  the 
driving  mechanism  housing,  excluding 
bearing  bosses  and  mounting  bosses,  to  the 
nearest  surface  of  the  auger-type  feeder  and  in 
such  a  manner  that  all  surfaces  of  the  auger- 
type  feeder  under  or  adjacent  to  the  driving 
mechanism  shall  be  readily  accessible  for 
cleaning  and  inspection. 

1)15.2  The  side-entering  type  agitator  and  shaft, 

including  the  complete  seal,  shall  be  readily 
demountable  for  cleaning.  Nonremovable 
parts  having  product  surface  shall  be  de¬ 
signed  so  that  the  pn)duct  contact  surfaces 
are  readily  cleanable  from  the  inside  of  the 
auger-type  feeder.  Seals  for  the  agitator  shaft 
shall  be  of  a  pack  less  type,  sanitary  in  design, 
with  all  parts  readily  accessible  for  cleaning. 

1)16  Supports 

1)16. 1  The  means  of  supporting  an  auger-type  feeder 

shall  be  one  of  the  following: 

1)16. 1 . 1  If  legs  are  used  as  a  support  structure  they 

shall  be  smooth  with  rounded  ends  or  with  a 
flat,  load  bearing  foot  suitable  for  sealing  to 
the  floor,  and  have  no  exposed  threads.  Legs 
made  of  hollow  stock  shall  be  sealed.  Legs 
shall  provide  a  minimum  clearance  between 
the  lowest  part  of  the  base  and  the  floor  of 
not  less  than  4  in.  (101.6  mm). 

1)16. 1 .2  If  casters  are  used  as  a  support  structure  they 
shall  be  of  sufficient  size  to  provide  a  clear¬ 
ance  between  the  lowest  part  of  the  base  and 
the  floor  of  not  less  than  4  in.  (101.6  mm). 
Casters,  if  provided,  shall  be  easily  cleanable, 
durable  and  of  a  size  that  will  permit  easy 
movement  of  the  auger-type  feeder. 

1)16. 1 .3  If  mounted  on  a  slab  or  island,  the  base  shall 
be  designed  for  sealing  to  the  slab  or  island 
surface. 

1)16. 1 .4  If  mounted  on  a  wall  or  column,  the  point  of 
attachment  of  an  auger-type  feeder  to  be 
mounted  shall  be  designed  for  sealing.  The 
mounting,  if  supplied  by  the  manufacturer, 
shall  be  designed  for  sealing  to  the  wall  or 
column.  The  design  of  the  auger-type  feeder 
to  be  mounted  on  a  wall  or  column  shall  be 
such  that  there  will  be  at  least  a  4  in.  (101.6 
mm)  clearance  between  the  outside  of  the 
auger-type  feeder  and  the  wall  or  column. 
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Dl6. 1 .5  If  mounted  on  a  pedestal,  the  base  of  the 
pedestal  shall  eomply  with  D16. 1.3.  If 
mounted  on  a  slab  or  island,  the  pedestal  shall 
be  provided  with  adjustable  legs  and  neces¬ 
sary  clearance  as  required  in  1)16.1.1. 

D17  Guards  and  Other  Safety  Devices 

D17. 1  Guards  required  by  a  safety  standard  that  will 
not  permit  accessibility  for  cleaning  and 
inspection  shall  be  designed  so  that  they  can 
be  removed  with  the  use  of  simple  hand  tools. 

1)  1 8  Nonproduct  Contact  Surfaces 

D 1 8. 1  Nonproduct  contact  surfaces  shall  have  a 

smooth  finish,  free  of  pockets  and  crevices, 
and  be  readily  cleanable  and  those  surfaces  to 
be  coated  shall  be  effectively  prepared  for 
coating. 

APPENDfX 

E  STAINLESS  STEEL  MATERIALS 

Stainless  steel  conforming  to  the  applicable 
composition  ranges  established  by  AISI  for 
wrought  products,  or  by  ACI  for  cast  prod¬ 
ucts,  should  be  considered  in  compliance 
with  the  requirements  of  Section  Cl.  1  herein. 
Where  welding  is  involved,  the  carbon 
content  of  the  stainless  steel  should  not 
exceed  0.08%.  The  first  reference  cited  in 
Cl.l  sets  forth  the  chemical  ranges  and  limits 
of  acceptable  stainless  steel  of  the  300  Series. 
C'ast  grades  of  stainless  steel  corresponding 
to  types  303,  304,  and  316  are  designated 
CT-16F,  CF-8,  and  CF-8M,  respectively.  The 
chemical  compositions  of  these  cast  grades 
are  covered  by  ASTM  specifications'  A351/ 
A331M,  A743/A743M  and  A744/A744M. 

F  PRODUCT  CONTACT  SURFACE  FINISH 

Surface  finish  equivalent  to  150  grit  or  better 
as  obtained  with  silicon  carbide,  properly 
applied  on  stainless  steel  sheets,  is  considered 
in  compliance  with  the  requirements  of 
Section  1)1.1  herein.  A  maximum  of  32  gin. 
(0.80  gm),  when  measured  according  to  the 
recommendations  in  American  National 
Standards  Institute  (ANSI)/American  Society 
of  Mechanical  Engineers  (ASME)”  B46. 1  - 
Surface  Texture,  is  considered  to  be  equiva¬ 
lent  to  a  No.  4  finish. 

(i  SUGGESTED  CLEANING  PROCEDURES 

An  effective  cleaning  and  sanitizing  regimen 
shall  be  employed.  A  description  of  this 
regimen  shall  be  available  from  the  manu¬ 


facturer.  The  cleaning  regimen  shall  include 
one  or  more  of  the  following  types;  dry  clean¬ 
ing,  mechanical  cleaning,  and  manual  cleaning. 

H  PRESS-FITS  AND  SHRINK-FITS 

Press-fits  or  shrink-fits  may  be  used  to  produce 
crevice-free  permanent  joints  in  metallic 
product  contact  surfaces  when  neither  welding 
nor  soldering  is  practical.  Joints  of  these  types 
may  only  be  used  to  assemble  parts  having 
circular  cross  sections,  free  of  shoulders  or 
relieved  areas.  For  example:  they  may  be  used 
to  assemble  round  pins  or  round  bushings  into 
round  holes.  In  both  types  of  fits,  the  outside 
diameter  of  the  part  being  inserted  is  greater 
than  the  inside  diameter  of  the  hole.  In  the 
case  of  the  press-fit,  the  parts  are  forced 
together  by  applying  pressure.  The  pressure 
required  is  dependent  upon  the  diameter 
of  the  parts,  the  amount  of  interference, 
and  the  distance  the  inner  member  is  forced  in. 

In  shrink-fits,  the  diameter  of  the  inner  member 
is  reduced  by  chilling  it  to  a  low  temperature. 
Dry  ice  is  commonly  used  to  shrink  the  inner 
member.  Heat  may  also  be  applied  to  the  outer 
member  of  the  press-fit.  Less  assembly  force 
is  required  for  this  type  of  fit. 

The  design  of  these  fits  depends  on  a  variety 
of  factors.  The  designer  should  follow  recom¬ 
mended  practices  to  assure  that  a  crevice-free 
joint  is  produced.  A  recognized  authoritative 
reference  is  Machinery’s  Handbook,  published 
by  Industrial  Press  Inc.,  200  Madison  Avenue, 
New  York,  N\'  10157. 

I  O-RING  GROOVE  RADII 

TABLE  1 


Groove  Radii  Dimensions  for  Standard  O-Rings 


O-Ring 
Cross 
Section, 
Nominal 
(AS  568)’ 

O-Ring 

Cross 

Section, 

Actual 

(AS  568) 

O-Ring  Cross 
Section, 
Actual 

(ISO  3601- 
,).0 

Vlinimum 

Groove 

Radius 

1/16  in. 

0.070  in. 

1.80  mm 

0.016  in. 
(0.406  mm) 

3/32  in. 

0.103  in. 

2.65  mm 

0.031  in. 
(0.787  mm) 

1/8  in. 

0.139  in. 

3.55  mm 

0.031  in. 
(0.787  mm) 

3/16  in. 

0.210  in. 

5.30  mm 

0.062  in. 
(1.575  mm) 

1/4  in. 

0.275  in. 

7.00  mm 

0.094  in. 

(2.388  mm) 
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J  ENGINEERING  DESIGN  AND  TECHNICAL  J6 

CONSTRUCTION  FILE  J6. 1 

llie  following  is  an  example  of  an  engineering 
design  and  technical  construction  file 
(EDTCF)  to  be  maintained  by  the  fabricator 
as  evidence  of  complying  with  3-A  Sanitary 
Standards  or  3-A  Accepted  Practices.  (The 
file  may  contain  more  or  less  information 
as  applicable  to  the  equipment  or  system.) 

J 1  Purpose 

j  1  •  1  To  establish  and  document  the  material, 

fabrication,  and  in.stallation  (where  appropri¬ 
ate)  requirements  for  the  engineering  design 
and  technical  construction  files  for  all  prod¬ 
ucts,  assemblies,  and  sub-assemblies  supplied 
by  the  manufacturer  thereof  to  be  in  compli¬ 
ance  with  the  sanitary  criteria  found  in  3-A 
Sanitary  Standards  or  3-A  Accepted  Practices. 

It  is  recommended  that  the  engineering  and 
construction  file  or  files  be  submitted  with 
applications  for  3-A  Symbol  use  authorization. 

J2  Scope 

J2. 1  This  EDTCF  applies  to  equipment  specified 

by; 

J2. 1 . 1  3-A  Sanitary  Standards  for  Auger-Type 

Feeders,  Number  81-. 

J3  Responsibilities 

J3. 1  The  Engineering  Manager  is  responsible  for 

maintaining,  publishing,  and  distributing  this 
EDTCF. 

J3.2  Implementation;  All  divisions,  specifically 

development  engineering,  standards  engineer¬ 
ing,  sales  engineering,  and  product  depart¬ 
ments  are  responsible  for  implementing  this 
EDTCF. 

J4  Applicability 

J4. 1  The  3-A  Sanitary  Standards  and  3-A  Accepted 

Practices  are  voluntarily  applied  as  suitable 
sanitary  criteria  for  dairy  and  food  processing 
equipment.  3-A  Sanitary  Standards  are 
referenced  in  the  Grade  A  Pasteurized  Milk 
Ordinance;  “Equipment  manufactured  in 
conformity  with  3-A  Sanitary  Standards 
complies  with  the  sanitary  design  and  con¬ 
struction  standards  of  this  Ordinance.” 

J5  References 

J5. 1  List  any  additional  regulations  that  apply 

to  the  equipment  or  system  covered  by 
this  EDTCF. 

J5.2  Date  of  conformity  or  3-A  Symbol  Authoriza¬ 

tion  and  certificate  number,  if  authorized. 


Design  and  Technical  Construction  File 

The  Engineering  Design  and  Technical 

Construction  File  may  consist  of  the  follow¬ 
ing: 

a.  an  overall  drawing  of  the  subject  equip¬ 
ment; 

b.  full  detailed  drawings,  accompanied  by 
any  calculations,  notes,  test  results,  etc. 
required  to  check  the  conformity  of  the 
equipment  with  the  3-A  Standards  or  3-A 
Practices; 

c.  a  list  of; 

(1)  the  essential  requirements  of  the 
standards  or  practices; 

(2)  other  technical  specifications,  which 
were  used  when  the  equipment  was 
designed; 

d.  a  description  of  methods  adopted; 

e.  if  essential,  any  technical  report  or  cert¬ 
ificate  obtained  from  a  competent  testing 
body  or  laboratory; 

f.  any  technical  report  giving  the  results 
of  tests  carried  out  internally  by 
Engineering  or  others; 

g.  documentation  and  test  reports  on  any 
research  or  tests  on  components,  assem¬ 
blies  and/or  the  complete  product  to 
determine  and  demonstrate  that  by  its 
design  and  construction  the  product  is 
capable  of  being  installed,  put  into  service, 
and  operated  in  a  sanitary  manner 
(optional); 

h.  a  determination  of  the  foreseeable  lifetime 
of  the  product  (optional); 

i.  a  cx)py  of  the  instructions  for  the  product 
(Instruction  Manuals/lnstruction  Books); 

j.  for  serial  manufacturing,  the  internal 
measures  that  will  be  implemented  to 
insure  that  the  equipment  will  continue  to 
be  manufactured  in  conformity  with  the 
provisions  of  the  3-A  Sanitary  Standards 
or  3-A  Accepted  Practices; 

k.  engineering  reports; 

l.  laboratory  reports; 

m.  bills  of  material; 

n.  wiring  diagrams,  if  applicable; 

o.  sales  order  engineering  files; 

p.  hazard  evaluation  committee  reports, 
if  executed; 

q.  change  records; 

r.  customer  specifications; 

s.  any  notified  body  technical  reports  and 
certification  tests; 

t.  copy  of  the  3-A  Symbol  authorization, 
if  applicable. 
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J6.2  The  file  does  not  have  to  include  detailed 
plans  or  any  other  specific  information 
regarding  the  sub-assemblies,  tooling,  or 
fixtures  used  for  the  manufacture  of  the 
product  unless  a  knowledge  of  them  is 
essential  for  verification  of  conformity  with 
the  basic  sanitary  requirements  found  in  3-A 
documents. 

J6.3  The  documentation  referred  to  in  J6. 1  above 
need  not  permanently  exist  in  a  material 
manner  in  the  EDTCF,  but  it  must  be  possible 
to  assemble  them  and  make  them  available 
within  a  period  of  time  commensurate  with 
its  importance  (one  week  is  considered 
reasonable  time).  As  a  minimum,  each 
product  EDTCF  must  physically  contain  an 
index  of  the  applicable  document  of  J6.1 
above. 

J6.4  The  EDTCF  may  be  in  hard  copy  or  software 
form. 


J7  Confidentiality 

J7. 1  The  EDTCF  is  the  property  of  the  manufac¬ 
turer  and  is  shown  at  their  discretion,  except 
that  all  or  part  of  this  file  will  be  available  to 
the  3-A  Symbol  Council  or  a  regulatory  agency 
for  cause  and  upon  request. 

J8  File  Location 

J8. 1  Tlie  EDTCF  shall  be  maintained  at  equipment 

manufacturer’s  location. 

J9  File  Retention 

J9. 1  The  EDTCF  (including  all  documentation 

referred  to  in  J6.1)  shall  be  retained  and  kept 
available  for  12  years  following  the  date  of 
placing  the  product  in  use  or  from  the  last 
unit  produced  in  the  case  of  series  manufac¬ 
ture. 


This  3-A  Sanitary  Standard  is  effective  November  15,  1998. 


'Use  current  revisions  or  editions  of  all  referenced  documents  cited  herein. 

-Additional  information  on  surface  modification  is  contained  \n  Advanced  Materials  and  Processes.  Volume  137(1), 
January  1990;  “Coatings  and  Coating  Practices”  by  H.  Herman,  p.  59;  “Surface  Modification”  by  F.  A.  Smidt,  p.  61. 

ASM  International,  Materials  Park,  OH  44073;  Phone:  216.338. 5151. 

^Additional  information  on  surface  modification  is  contained  in  Advanced  Materials  and  Processes,  Volume  137(1), 
January  1990;  “Coatings  and  Coating  Practices”  by  H.  Herman,  p.  59;  “Surface  Modification”  by  F.  A.  Smidt,  p.  61. 

ASM  International,  Materials  Park,  OH  44073;  Phone:  216.3.38.5151. 

•'Fhe  data  for  this  series  are  contained  in  the  AISI  Steel  Products  Manual,  Stainless  &  Heat  Resisting  Steels,  November 
1990,  Table  2-1,  pp.  17-20.  Available  from  the  American  Iron  and  Steel  Society,  410  Commonwealth  Drive, 

Warrendale,  PA  15086;  Phone:  412.776. 1535. 

“'Steel  Founders  Society  of  America,  Cast  Metal  Federation  Building,  455  State  Street,  Des  Plaines,  IF  (>0016;  Phone: 
708.299.9160. 

‘’Adhesives  shall  comply  with  21  CFR  175  -  Indirect  Food  Additives:  Adhesives  and  Components  of  Coatings.  Docu¬ 
ment  for  .sale  by  the  Superintendent  of  Documents,  U.S.  Covernment  Printing  Office,  Washington,  D.C.  20402; 

Phone:  202.512.1800. 

'Available  from  ASTM,  100  Barr  Harbor  Drive,  West  Conshohocken,  PA  19428-2959;  Phone:  610.832.9500. 

"Available  from  the  American  Society  of  Mechanical  Engineers,  345  East  47th  Street,  New’  York,  NY  10017-2392; 
Phone:  212.705.7722. 

'The  document  establishing  these  standard  dimensions  is  Aerospace  Standard  (AS)  568,  published  by  SAE,  400 
Commonwealth  Drive,  Warrendale,  PA  15086;  Phone:  412.776.4970. 

“The  document  establishing  these  standard  dimensions  is  ISO  3601-1:  1988  (E),  published  by  the  International 
Organization  for  Standardization  (ISO),  1  Rue  de  Varembe,  Case  Po.stale  58,  CH  1  1211,  Geneva,  Switzerland;  Phone: 
41.22.7.34.1240. 
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PLANT  SANITATION  CHEMICAL  SALES 


When  you  provide 
the  highest  value 
chemical  sanitation 
products  and 
services  in 
the  industry, 

YOU  GROW! 


‘89  ‘90  ‘91  ‘92  ‘93  ‘94  ‘95  ‘96  ‘97 

Our  Service  ^els  Oke  ^landcircl 

A  Member  of  the  World  Wide  Tetra  Laval  group 


Make  a  change 
for  the  BEST! 

As  a  customer  of  ours,  I’l 
personally  see  to  it  that 
you  get  the  quality  and 
service  you  have  every 
right  to  expect! 


»  Pahou  L/ 


Tom  Fahey,  ^ 
Executive  Vice  President 
Industrial  Sales  Group 
816-891-1558 


Reader  Service  No.  191 


QMI  PRODUCTS  ARE  ESSENTIAL  TOOLS 
FOR  AN  EFFECTIVE  HACCP  SYSTEM 


THE 

PROBLEM 


THE 

SOLUTION 


QM!  Aseptic  Transfer  Systen 


Listeria  Monucytuy^enes 


QM!  A  septic  Sampling  Systet\ 


With  its  patented  products,  QMI  has  extremely  effective 
tools  for  the  threat  of  contamination.  More  importantly, 
QMI  goes  a  long  way  to  help  avoid  an  even  bigger 
threat- the  threat  of  product  recall  due  to  spoiled  or  unsafe 
products. 

■  With  the  QMI  Aseptic  Transfer  System,  you  can  elimi¬ 
nate  the  hazard  of  contamination  during  inoculation  of 
yogurt,  cheese,  culture,  buttermilk  or  other  fermented 
products,  necessary  for  an  effective  HACCP  program. 

■  With  the  QMI  Aseptic  Sampling  System,  you  can 
identify  sources  of  contamination  and  effectively  doc¬ 
ument  process  control,  essential  for  an  effective 
HACCP  program. 

Don’t  take  chances.  Take  action  against  contamina¬ 
tion.  Get  all  the  facts  on  our  Aseptic  Sampling  and 
Transfer  Systems  now. 


Ml 


ASEPTIC 

TRANSFER  SYSTEMS 


245  E.  SIXTH  STREET.  ST  PAUL.  MN  55101 
PHONE  612-228-0474  FAX  612-291 -9179 

QMI  PrtKlucts  arc  protected  b>  the  fbihm  ing  L.S.  Patents  (4.V4L5 17;  5.UK6.XI  3;  5.1  IV.473).  Manufactured  under  l.icense  from  (lalloway 
Companv.  \eenah.  W I  USA,  Photographs  of  bacteria  supplied  by  Dr,  Edmund  /ottola  of  the  University  of  Minnesota.  St.  Paul.  MN. 
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What’s  99.999% 
effective  against 
E.  coli  0157:H7 
at  only  3ppm? 

■  Shown  to  be  more  effective  than  nine 
other  common  sanitizers  including 
quats,  iodophors,  and  chlorine. 

■  Outperforms  peracetic  acid  against 
acid  tolerant  bacteria. 


OXINE®(’^P) 


Try  Oxine®^^  in  these  areas: 

Food  Processing,  Breweries,  Dairy 
and  Bottling  Plants,  Retort  Bottle 
Warmers/Coolers,  Hard  Surface  Sanitizing, 
Walls,  Ceilings,  Floors  and  Drains, 
Cooling  Water  and  Glycol  Systems, 
Pathogen  Control  Programs 

‘^Simply  the  Best  Solutions  for 
Food  Processing  Sanitation 

For  a  distributor  near  you: 

1-800-323-1398 


Efio-Cick*  Inteniatiotial.  ItK'. 


Reader  Service  No.  199 


•  Microbiology  •  HACCP  •  Problem  Solving  • 

Q. 


I  O 


ABC  Research 
Corporation 


A  Better  Company 

For  Your 

Professional  Analytical 
Needs. 


CL 

o 

o 

< 

I 

w 

E 

03 

SI 

O 


Serving  the 
Food  Industry 
since  1967. 


c 

iS 

Q. 


(/) 

'■e 

ZJ 


I  < 


3437  SW  24th  Avenue 
Gainesville,  FL  32607 
Phone  352-372-0436 
FAX  352-378-6483 
www.abcr.com 


•  Quality  •  Product  Development  •  Chemistry 


Reader  Service  No.  1 02 
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Sanitation  Training  •  Audits  •  Microbiology  •  Pilot  Plant  •  Chemistry  •  HACCP  •  Product  Developement  •  Quality  •  Problem  Solving  •  GMP’s  • 


BusinessExchange 


Services/Products 


COMPLETE 

LABORATORY 

SERVICES 

Ingman  Labs,  Inc. 
2945  -  34th  Avenue  South 
Minneapolis,  MN  55405 
612-724-0121 
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FOOD  SAFETY 

MACCP 


•  Quantity  Discounts  • 

FREE  Catalog 

800-845-8818  363 

ALL  QUALITY  ASSURANCE  PRODUCTS 

3427  SW  42nd  Way.  Dept.  303  •  Gainesville.  FL  32608 
Phone:  352-335-5 1 6 1 .  ext.  303 

Reader  Service  No.  215 


NATIONWIDE  OPPORTUNITIES 

Company  Paid  Fees  &  Relocation 
Seeking  Qualified 
Sanitation  Mgrs/Supvs...$35-$50K 
CIP  Systems,  HACCP  &  Pest  Control 
Experience  Desired! 

Mark  A.  Tocci  @  888-228-7164  Ext.  108 
Or  utilize  our  toll  free  Fax  # 
to  send  Mark  your  resume 
888.228.7169 
ISince  1 970  •  Employer  Calls  Welcome 
Reader  Service  No.  213 


”  Employment  Opportunities 


WANTED: 

FOOD  TECHNOLOGIST 
POSITION 

Food  Technologist  -  Ph.D.  in  Food 
Science.  4+  years  experience  in 
food  safety,  quality  and  product 
development.  1.5  years  research 
experience  with  FDA.  Solid  back¬ 
ground  in  food  microbiology,  chem¬ 
istry,  processing  and  extensive 
knowledge  of  HACCP.  Seeks  R&D 
or  consulting  position.  Willing 
to  relocate  -i-  travel.  Call  Patrick 
Harewood  at  203-483-0597  or 
E-mail;  PHarewood® CompuServe, 
com. 


ADVERTISING  INDEX 


ABC  Research  Corporation . 705 

All  Quality  Assurance  Products . 706 

Bio-Cide  International . 705 

Copesan  Services,  Inc . 631 

DQCl  Services,  Inc . 678 

Ecolab,  Inc.,  Food  and  Beverage 

Division . Inside  Front  Cover 

Educational  Foundation  of  the  National 

Restaurant  Association . 633 

Ingman  Laboratories,  Inc . 706 

Judge,  Inc . 706 

Kness  Mfg.  Co.,  Inc . 629 

McGlaughlin  Oil  Co . 629 

Nelson-Jameson,  Inc . 639 

QMI  Aseptic  Transfer  Systems . 704 
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Dr.  William  S.  LaGrange,  Iowa  State  University,  Departowit  of  Food  Science,  Dairy  Industry 
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ComingEvents 


NOVEMBER 

•2-5,  Better  Process  Control 
School,  Rutgers  University,  New 
Brunswick,  NJ.  For  further  informa¬ 
tion,  contact  Rutgers,  The  State  Uni¬ 
versity  of  New  Jersey,  P.O.  Box  231, 
New  Brunswick,  NJ  08903-0231; 
Phone:  732.932.9271;  Fax:  732.932. 
1187. 

•2-6,  Aseptic  Better  Process 
Control  Certification  School  and 
Aseptic  Symposium,  at  North  Caro¬ 
lina  State  University,  Raleigh,  NC. 
For  further  information,  contact  Lisa 
Gordon  at 9 19. 5 1 5 . 2956;  Fax:  9 1 9.5 1 5 . 
7124;  E-mail:  lisa_gordon@  ncsu.edu. 

•  3,  Ontario  Food  Protection 
Association  Meeting,  Toronto, 
Canada.  For  additional  information, 
contact  Bill  Boylan  at  905.829.1200. 

•  3-4,  Statistical  Process  Con¬ 
trol,  Washington,  D.C.  This  program 
is  designed  to  provide  training  in 
statistical  process  control.  Partici¬ 
pants  will  learn  how  to  develop  sam¬ 
pling  plans  that  will  assure  the  qual¬ 
ity  of  incoming  materials  and  can  be 
used  to  resolve  the  disposition  of  lots 
on  hold.  They  will  also  learn  how  to 
develop  and  use  control  charts  to 
monitor  process  quality  and  assure 
that  manufacturing  specifications  are 
being  met.  For  additional  informa¬ 
tion,  contact  FPI  (SPC),  Department 
134,  Washington,  D.C.  20055-0134; 
Phone:  202.639  5954;  Fax:  202.639. 
5991. 

•  3-5,  North  Dakota  Environ¬ 
mental  Health  Association  Meet¬ 
ing,  Minot,  N.D.  For  additional 
information,  contact  Mike  Walton  at 
701.328.1292. 

•4-6,  The  Dairy  Practices 
Council*  Annual  Conference, 
Harrisburg  East  Holiday  Inn,  Harris¬ 
burg,  PA.  The  DPC  Annual  Confer¬ 
ence  presents  outstanding  speakers 
on  issues  challenging  the  dairy  indus¬ 
try  and  afternoon  task  force  sessions 
are  reserved  for  work  on  developing 


new  guidelines.  Participants  have  the 
opportunity  to  exchange  information 
with  dairy  personnel  from  industry, 
regulatory  agencies,  and  academia. 
For  more  information,  contact  The 
Dairy  Practices  Council®,  P.O.  Box 
866,  Barre,  VT  05641-0866;  Phone/ 
Fax:  802.476.3092;  E-mail:  dairypc® 
dairypc.org;  www.dairypc.org. 

•5-6,  Florida  Association  of 
Milk,  Food  and  Environmental 
Sanitarians,  Inc.  Meeting,  Haines 
City.  For  additional  information,  con¬ 
tact  Buddy  Levins  at  850.488.3954. 

•8-12,  1998  International 
Exposition  for  Food  Processors, 
Chicago,  IL.  For  more  information, 
contact  Cheryl  Clark  at  Phone:  703. 
684.1080;  Fax:  703.548.6563;  E-mail: 
fpmsa@clark.net. 

•8-12,  Microbial  Food  Con¬ 
tamination  Workshop,  The  U.S. 
Fish  and  Wildlife  National  Conserva¬ 
tion  Training  Center,  Shepherdstown, 
WV.  The  objectives  of  the  workshop 
is  to  assemble  leading  experts  in  the 
U.S.  and  Israel  for  the  exchange  of 
information  and  the  development  of 
future  strategies  and  policies  to  prevent 
and  eliminate  microbial  food  contami¬ 
nation;  access  and  record  the  present 
state  of  our  knowledge  on  food  con¬ 
tamination;  and  to  form  collaborations 
between  the  U.S.  and  Israeli  scientists 
and  industry  to  pursue  innovative 
technologies  to  combat  food  contami¬ 
nation.  For  additional  information, 
contact  BARD  Workshop,  Charles  L. 
Wilson,  USDA-ARS  Appalachian  Fruit 
and  Research  Station,  45  Wiltshire 
Road,  Keameysville,  WV  25430;  Phone: 
304.725.3451;  Fax:  304.728.2340; 
E-mail:  cwilson@asrr.arsusda.  gov. 

•  9-11,  Meat  &  Poultry  Accred¬ 
ited  HACCP  Training  Program, 
Radisson  Hotels  &  Suites,  St.  Louis, 
MO.  For  further  information,  contact 
Christine  VerPlank  or  Sheila  Brewer, 
ASI  Food  Safety  Consultants,  7625 
Page  Blvd.,  St.  Louis,  MO  63133; 
Phone:  800.477.0778;  Fax:  314.727. 
2563. 


•9-11,  ASI  Food  Safety  Con¬ 
sultants  HACCP  Workshop,  held 
at  the  Holiday  Inn-Downtown  River¬ 
front,  St.  Louis,  MO.  For  further 
information,  contact  ASI  Food  Safety 
Consultants,  Inc.,  Vorrie  Strong  or 
Christine  VerPlank,  Phone:  314. 
725.2555;  800.477.0778;  Fax:  314. 
727.2563. 

•  16-17,  Membrane  Applica¬ 
tions  in  the  y^ri-Food  Industry 
Seminar,  at  the  Holiday  Inn  South, 
Winnipeg,  Manitoba,  Canada.  This 
course  is  jointly  organized  by  the 
Food  Development  Centre,  Manitoba 
Hydro,  the  National  Research  Coun¬ 
cil,  Manitoba  Food  Processors  Assn., 
Canadian  Council  on  Electrotechno¬ 
logies,  and  Assiniboine  Community 
College.  The  purpose  is  to  demon¬ 
strate  the  economic  and  process 
benefits  of  membrane  systems  using 
technology  profiles,  case  study 
examples  and  pilot  plant  demon¬ 
strations  of  actual  systems.  For  addi¬ 
tional  information,  contact  Markus 
Schmulgen,  Food  Development 
Centre,  Portage  la  Prairie,  Manitoba; 
Phone:  204.239.3436;  800.870.1044. 

•  16-18, 1st  NSF  International 
Conference  on  Food  Safety; 
HACCP  —  Science,  Art,  and  Indus¬ 
try,  co-sponsored  by  lAMFES  and 
other  organizations,  Hyatt  Regency 
Albuquerque,  Albuquerque,  NM.  For 
additional  information,  contact 
Wendy  Raeder  at  Phone:  734.769. 
8010,  ext.  205;  Fax:  734.769.0109; 
E-mail:  raeder@nsf.org. 

•22-26,  5th  Latin  American 
Congress  on  Food  Microbiology 
and  Hygiene,  (COMBH  AL  98)  held 
in  Aguas  de  Lindoia,  Sao  Paulo,  Bra¬ 
zil.  COMBH  AL  98  is  organized  by  the 
Brazilian  representatives  in  the  Latin 
American  Subcommission  (LAS)  of 
ICMSF  Gntemational  Commission  on 
Microbiological  Specifications  for 
Foods)  and  is  sponsored  by  the 
Brazilian  Society  for  Microbiology 
(SBM),  Brazilian  Society  for  Food 
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Science  and  Technology  (SBCTA)  and 
International  Life  Science  Institute 
(ILSI,  Brazil).  For  further  information,  ^ 
contact  COMBH  AL  98  Secretariat,  Av.  I 
Prof.  Lineu  Prestes  580,  05508-900, 
Sao  Paulo-SP-Brazil;  Phone:  55.11. 
8187991;  55.1 1.8187999;  Fax:  55.11.  : 
8154410;  E-mail:  combhal@edu.  | 
usp.br.landgraf  @usp.br. 

DECEMBER 

•  1-2,  HACCP  for  Retail,  Food 
Service  &  Institutional  Sectors 
Seminar,  Guelph,  Ontario.  For  fur¬ 
ther  information,  contact  Guelph  i 
Food  Technology  Centre,  88  j 
McGilvray  St.,  Guelph,  Ontario  NIG 
2W1;  Phone:  519.821.1246  ext. 
5028;  Fax:  519.836.1281. 

•  1-3,  A  Working  Conference 

on  Hazard  Analysis  Critical  Con¬ 
trol  Points,  Cornell  University,  [ 
Ithaca,  NY,  sponsored  by  The  Food  i 
Processor’s  Institute.  For  further  in¬ 
formation,  contact  the  Food  Proces-  i 
sors  Institute  at  202.393.0890.  i 

•  1-3,  Technical  Symposium  & 
Workshop,  Hyatt  Regency  Crystal 
City,  Arlington,  VA.  Sponsored  by  the 
Strategic  Environmental  Research 
and  Development  Program  (SERDP) 
and  the  Environmental  Security  Tech¬ 
nology  Certification  Pn)gram  (ESTCP). 
Learn  first  hand  about  ground¬ 
breaking  environmental  research  and 
innovative  technologies  developed  by 
the  Department  of  Defense  (DoD), 
the  Department  of  Energy,  the  Envi-  ' 
ronmental  Protection  Agency,  and 
their  many  public  and  private  collabo¬ 
rators.  For  more  information  call 
703.736.4548. 


•  3,  GMP  Distribution  and 
Warehousing  Seminar,  Houston, 
TX.  For  further  information,  contact 
ASI  Food  Safety  Consultants,  Inc., 
Christine  VerPlank,  or  Vorrie  Strong, 
Phone:  800.477.0778;  Fax:  314.727. 
2563. 

•  8-9, 1998  FDA  Science  Forum 
-  Biotechnology:  Advances,  Ap¬ 
plications,  and  Regulatory  Chal¬ 
lenges,  at  the  Washington  Conven¬ 
tion  Center,  Washington,  D.C.  The 
Science  Forum  is  co-sponsored  by  the 
FDA,  the  American  Association  of 
Pharmaceutical  Scientists,  and  the 
FDA  Chapter  of  Sigma  Xi,  The  Scien¬ 
tific  Research  Society.  The  Science 
Forum  will  bring  FDA  research  and 
review  scientists  together  with  rep¬ 
resentatives  of  industry,  academia, 
government  agencies,  consumer 
groups,  and  the  public  to  discuss  the 
impact  of  the  enormous  advances  in 
biotechnology  on  product  develop¬ 
ment  and  regulation.  For  additional 
information,  contact  the  American 
Association  of  Pharmaceutical  Sci¬ 
entists  at  Phone:  703-518.8429  or 
E-mail:  meetings@aaps.org. 

•8-11,  Thermal  Processing 
Development  Workshop,  pre¬ 
sented  by  The  Food  Processors  Insti¬ 
tute,  Washington,  D.C.  These  work¬ 
shops  are  an  excellent  follow-up  for 
those  who  have  attended  a  Better 
Process  Control  School.  This  in¬ 
cludes:  Quality  Assurance  Managers, 
Quality  Control  xManagers,  Process 
Engineers,  and  Specialists  in  Thermal 
Processing.  Participants  will  generate 
heat  penetration  data  in  the  pilot 
plant  of  NFPA’s  research  laboratory. 
Working  teams  will  examine  in  de¬ 


tail  the  design  of  thermal  processes; 
improve  skills  and  understanding  of 
basic  thermal  process  establishment 
and  evaluation  techniques,  including 
heat  penetration  testing  and  process 
calculation;  identify  critical  decision¬ 
making  steps  essential  to  thermal  pro¬ 
cess  establishsment;  generate  data 
during  the  workshop  excercises;  and 
learn  both  the  General  and  Ball  For¬ 
mula  methods  of  calculation.  For  ad¬ 
ditional  information,  call  Customer 
Service  at  202.639.5954. 


FEBRUARY 

•  6-8,  United  99,  United  Fresh 
Fruit  &  Vegetable  Association 
95th  Convention  &  Exposition, 
San  Diego  Convention  Center,  San 
Diego,  CA.  For  more  information,  call 
703.836.3410;  Fax:  703  836.7745. 

•  16-18,  Kentucky  Assn,  of 
Milk,  Food  &  Environmental 
Sanitarians,  Inc.  Meeting,  for 
additional  information,  contact  John 
Summers  at  606.439.2361. 

MARCH 

•  10,  Dairy  HACCP  Workshop, 
Madison,  Wl.  This  one-day  workshop 
will  cover  design  and  implementation 
of  HACCP  plans  in  dairy  plants.  For 
additional  information,  contact  the 
Program  Coordinators  or  Dept,  of 
Food  Science,  University  of  Wiscon- 
sin-Madison,  Madison,  WI  53706- 
1565;  Phone:  608.262.3046;  Fax: 
608.262.6872. 
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The  International  Association  of  Milk,  Food  and  Environmental  Sanitarians,  Inc. 

6200  Aurora  Avenue,  Suite  200W  •  Des  Moines,  Iowa  50322-2863  •  515.276.3344  or  800.369.6337 


SHIP  TOs  (Please  print  or  type.  All  areas  must  be  completed  in  order  to  process.) 


Company  Name 


Country _ 

Office  Telephone  #  _ 


State  or  Province 
Zip/Postal  Code  _ 


lAMFES  Booklets 

Description 

Member  or 
GovT.  Price 

Procedures  to  Investigate  Waterborne  lllness-2nd  Edition 

$8.00 

Procedures  to  Investigate  Foodbome  Illness-5th  Edition  -  In  Revision 

8.00 

Procedures  to  Investigate  Arthropod-borne  and  Rodcnt-bomc  Illness 

6.00 

*Pocket  Guide  to  Dairs’  Sanitation  (minimum  order  of  10) 

.50 

*Beforc  Disaster  Strikes  . .A  Guide  to  Food  Safeh  in  the  Home  (minimum  order  of  10) 

.50 

Multiple  copies  available  at  reduced  prices. 

Phone  our  order  desk  for  pricing  information  on  quantities  of  25  or  more. 


3- A  Sanitary  Standards 


Quantity 

Description 

Member  or 
Gov't.  Price 

Non-Member 

Price 

Complete  Set  3  A  Dairy  &  Egg  Standards 

$■’0.00 

$140.00 

Five-year  Update  Service  on  3-A  Dairy  &  Egg  Standards 

95.00 

190.00 

Mail  order  to  the  lAMFES  address  listed  above,  or 
call  515.276.3344;  800.369.6337  (U.S.  and  Canada); 
or  fax  your  order  to  5 1 5.276.8655. 


Method  off  Payment 


Shipping  and  Handiing 


□  CHECK  OR  MONEY  ORDER  ENCLOSED 
□  MASTERCARD  □  VISA  □  AMERICAN  EXPRESS 


Shipping  Handling  (Sec  Below) 
Booklet  Total 


Shipping  Handling  (See  Below) 
3-A  Sanitan’  Standards  Total 


Total  Order  Amount 


Exp.  Date _ 

SIGNATURE. 


PAYMENT  MUST  BE  ENCLOSED 
FOR  ORDER  TO  BE  PROCESSED 


ir  U.S.  FUNDS  ON  U.S.  BANK  ★ 


Prices  effective  through  August  31,1 999 
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lAMFES  booklets 

Within  U.$. 

First  booklet . 

. $2.00 

Each  additional  Ixxtkict . 

. $1.00 

*Guide  Booklcts-pcr  10 . 

. $2.50 

Outside  U.S. 

First  b(X)klet . 

. $4.00 

Each  additional  brxrkltt . 

. $1.00 

*Guidc  B(X)klets-per  10 . 

. $3.50 

3-A  Sanitary  Standards 

Within  L'.S.  (ach  item) . 

. $6.25 

Outside  U.S.  (each  item) . 

. $10.25 

©Your  Invitation 

to  Join 

The  International  Association  of  Milk,  Food  and  Environmental  Sanitarians,  founded 
in  191 1,  is  a  non-profit  educational  association  of  food  safety  professionals  with  a  mission 
"to  provide  food  safety  professionals  worldwide  with  a  forum  to  exchange  information  on 
protecting  the  food  supply." 

^  Who  are  lAMFES  Members? 

The  Association  is  comprised  of  a  diverse  membership  of  2,800  from  50  nations. 
lAMFES  Members  belong  to  all  facets  of  the  food  protection  arena  including; 

Industry,  Government  and  Academia. 

^  What  are  your  Benefits  as  an  lAMFES  Member? 

Dairy,  Food  and  Environmental  Sanitation  —  A  reviewed  monthly  publication  that 
provides  practical  and  applied  research  articles  and  association  news,  updates, 
and  other  related  information  for  food  safety  professionals.  All  lAMFES  Members 
receive  this  publication  as  part  of  their  membership. 

journal  of  Food  Protection  —  An  international,  refereed  scientific  journal  of  research 
and  review  papers  on  topics  in  food  science  and  food  aspects  of  animal  and  plant 
sciences.  This  journal  is  available  to  all  individuals  who  request  it  with  their  mem¬ 
bership. 

The  lAMFES  Lending  Library  —  Provides  quality  training  videos  dealing  with  various 
food  safety  issues.  lAMFES  Members  are  allowed  free  use  of  these  videos. 

The  lAMFES  Annual  Meeting  —  Is  a  unique  educational  event;  three  days  of  technical 
sessions,  symposia  and  exhibits  provide  attendees  with  over  200  presentations  on 
current  topics  in  food  protection.  lAMFES  Members  receive  a  substantially  reduced 
registration  fee. 

^  To  Find  Out  More.,. 

To  learn  more  about  lAMFES  and  the  many  other  benefits  and  opportunities  available 
to  you  as  a  Member,  please  call  515.276.3344  or  800.369.6337;  Fax:  515.276.8655; 
E-mail:  iamfes@iamfes.org. 


j 
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MEMBERSHIP  APPLICATION 

International  Association  of  Milk,  Food  and  Environmental  Sanitarians,  Inc. 

6200  Aurora  Avenue,  Suite  200W 
Des  Moines,  lA  50322-2863,  U.S.A. 

Phone:  800.369.6337  •  515.276.3344;  Fax:  515.276.8655 
E-mail:  iamfes@iamfes.org:  Web  site:  www.iamfes.org 

MEMBERSHIP  DATA: 

Prefix  (□  Prof.  O  Dr.  G  Mr.  G  Ms.) 


First  Name _ M.l _ Last  Name 

Company _ _ _ _ _ _ Job  Title _ 


Mailing  Address _ _ _ _ _ 

(Please  specify;  3  Home  3  Work) 

City _ State  or  Province 

Postal  Code/Zip  +  4 _ Country _ 

Telephone  # _ Fax  # _ 

E-mail _ 


Canada/ 

MEMBERSHIP  CATEGORIES: 

U.S. 

Mexico 

International 

G 

Membership  with  JFP  &  DFES  <4 

^  VALUE 

(1 2  issues  of  the  Journal  of  Food  Protection 

$140.00 

$165.00 

$210.00 

and  Dairy,  Food  and  Environmental  Sanitation) 

G 

Membership  with  DFES 

(12  issues  of  Dairy,  Food  and  Environmental  Sanitation) 

$85.00 

$95.00 

$110.00 

G 

Sustaining  Membership 

(Includes  advertising  and  exhibit  discounts  and  more! 

Contact  the  lAMFES  office  for  additional  benefits) 

$525.00 

$525.00 

$525.00 

^Student  Membership 

G 

JFP  and  DFES 

$70.00 

$95.00 

$140.00 

G 

Journal  of  Food  Protection 

$42.50 

$57.50 

$87.50 

G 

Dairy,  Food  and  Environmental  Sanitation 

$42.50 

$52.50 

$67.50 

*Full-time  student  verification  must  accompany  this  form 

All  Prices  Include  Shipping  &  Handling 

TOTAL  MEMBERSHIP  PAYMENT: 

$ 

U.S. 

FUNDS  on  U.S.  BANK 

Payment  Options: 
G  Check  Enclosed 


G 


G 


G  I  t 


(Prices  effective  through  August  31, 1999) 


Card  # 


Exp.  Date . 


Signature 


DO  NOT  USE  THIS  FORM  FOR  RENEWALS 
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Name _ 

Company/Institution _ 

Address _ 

Gty _ State _ Zip_ 

Phone  J _ ! _ 


University 

Microfilms 

International 


University  Microfilms  International 
reproduces  this  publication  in  microform:  micro¬ 
fiche  and  16mm  or  35mm  film.  For  information 
about  this  publication  or  any  of  the  more  than 
13,000  titles  we  offer,  complete  and  mail  the 
coupon  to:  University  Microfilms  International, 
300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106.  Call  us 
toll-free  for  an  immediate  response:  800-521-3044. 
Or  call  collect  in  Michigan,  Alaska  and  Hawaii: 
313-761-4700. 


Proper  dining  etiquette  includes  forks  on  the  left,  knives 
on  the  right  and  UL  Marks  on  all  the  food  equipment. 

The  standard  of  excellence  in  the  food  industry  doesn't  just  apply  to  the  food  and  its  preparation. 
It  also  applies  to  the  food  service  equipment.  That's  where  UL's  product  certification  expertise 
comes  in.  You'll  know  food  equipment  meets  nationally  recognized  standards  if  it  bears  the 
UL  Classification  Mark  for  public  health.  We're  accredited  by  the  American  National  Standards 
Institu  te  (ANSI)  and  the  Standards  Council  of  Canada  in  many  public  safety  areas  including  food 
service  equipment  and  drinking  water  additives.  We  use  a  team  of  experts  including  engineers, 
chemists  and  toxicologists  who  can  assist  you  with  technical  questions.  Plus  our  field 
representatives  make  follow-up  visits  to  the  factory  at  least  four  times  a  year  to  help  maintain 
the  UL  Mark's  integrity.  Sure,  proper  etiquette  is  important.  But  proper  certification  is  essential. 
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Fur  more  information,  call  one  of  our  locations:  Northbrook,  IL  I  800  505  9844;  Research  Triancjle  Park,  NC  I  800-595  9841; 
Camas,  WA  I  800  595  9845;  Melville,  NY  J  800  595  9842;  Santa  Clara,  CA  1  800  595  9843.  Or  visit  our  Web  site  at  www.ul.com. 


